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Easy Steps in Trigonometry. 
BY REV. A. D. CAPEL, M,A., 


Author of ‘ Catch Questions in Arithmetic,’ ete., ete. 


ANSWERS AND HINTS TO SOLUTIONS. 


CHAPTER XXII. 


a 
1. mtan — Mm. — 
m 


since the limit of ™ when m is indefinitely increased is 1, 


m 
2. Let @ be the C. M. of an angle of # minutes, 


sinn” _ 
n 


sin 0 
6 


rT 


but when @ is indefinitely diminished 
sin 6 
0 
of an angle of. 1 minute. 


I , which is the-C. M. 


pers 
x 60 


3. Sin@ = 2sin ® cos? = 2 tan 2 cos? 2 
2 2 2 2 


= 2 tan ? 


= (1-3) 


but if @ be less than a right angle 
6. 80 
tan . -_ > 


*, sin @ >t: = sin® £) 


29 6 e 
and sin 3" S43 


*, a fortiori sind > @ (1-5) 


. tome 6 , 0: 8 
. sin > 2 (1 = 0) bat sin Sin 


- O_€ 


i" 9 @ are in.ascending order of magnitude. 


4 Cosd@=1=— 2 sin? # and sin’? ¢ # 
2 xs 


2 
* cos8>1—"%,; 
2 


but by last example sin* *> ( 
2 
a_# 


2 
~ 3) 


e* 
2X 32 
o 
16 


,, cos 0K 1 — 2 ( 
P 6 
that is << 1 — 2- 

4 


*, a fortiori < 1 — 


-+4 


2 
‘+ 
2 


5. Sin (45° + A) — sin (45° — A) 


= (cos A + sin A — cos A + sin A) 
V2 


5, sin A = 4/2 sin A. 
V2 


6. Since sin (45° + A) = sin (45° — A) + V2sin A 

Since A is < 45°. 

We know sin (45° — A) and sin A, but this latter we must 
multiply by 2 before we add. 


7. We can deduce the second formula of verification from the 
first by writing (90° — A) for A or we can prove directly thus : 


cos A + cos (72° + A) + cos (72° — A) 
cos A + 2 cos 72° cos A 
cos A(1 + 2 sin 18°) 
cos A (1 + vi= ‘) = cos A Vis 
cos (36° + A) + cos (36° — A) = 2 cos 36° cos A 
cos A Vit : 


hence the identity. 


8. Sin (60° + A) — sin (60° — A) 
= 20s 60° sin A 
= sin A, 


9. The angles between 60° and go’. 


10. Knowing the sines of the 1st half of the quadrant, we 
know the cosines of the 2nd quadrant, they the same ; and 
from the ts of the first half we know the cotangents of 





Note.—This problem is wrongly printed in the Examples, 


VOL, VI, 
a FS 


the second, &c., &c 
4 


Ye ae is 
$Y 
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= cos 28° 
cos 64° + cos 8° — cos 100° — cos 44° 
sin 26° + cos 8° + sin 10° — cos 44° 
= °43839711 
99026381 
_*1736482 
16022874 
less *7193398 
8829476 
12. Cos 42° = cos 78° + cos (— 6) — cos 114° — cos 30° 
= sin 12° + cos 6° + sin 24° — cos 30°. 
= *2079117 
"9945219 
_*4067366 
1°6091702 
less *8660254 
"7431448 
The decimal given in the examples is unfortunately the 
natural size and not the natural cosine. 


11. Sin 62” 


13. Sin 63° = sin 3° + sin 57° 
= ‘8910066 


sin 
6c . : 
14. Write g for tan >. Adding the terms of the tractions 
cos 


for new numerators, and subtracting the numerators from the 
denominators for the new denominators, we can easily prove 


cos 6 = . . Whence tan : can be shown to be = J - - 
cos* @ sin*® @ 
sind > ™ = cos @ 
*, mn = sin 0, cos 0. 
cos*® @ + sin® @ 
— 


15. a= 


m+n= ;ua-n= 
cos* 0 


Adding ; m = - and subtracting ; 


mn 


2. wt. (na)? = cos? @ and vn}. (mn)§ = sin? 6, whence our 
identity. 

and iii, 
sin ¢ 


and iii, and ii, 
sin c 


16, From i, respectively 


cos x cos y — 


a; = 6b 


sin x sin y 
cos x cosy —sinxsiny I 


one a 


‘ I 1 
oo ee 2 


Let the figure be drawn as above, and let AO = a, BQ = 4, 
os a a-e 
and OQ =a + 4. 

_ a , a-é 

sin >= sinOQC = > 73 
@ avo 
2 até 
a Vib (a Bb) 


(a+ 6) 


. CCS 


and sin @ = 





18. Remove tan a tan @ to the R.H.M. of the equation; square 
both sides, reduce the secants to tangents, and solve the 
quadratic in tan 6, 


tané@ = —soct ang Ans. 


cos @ cos 8 


19. (i.) asin? 6+ 46 —dsin® @=c 


. ¢ 
.*. sin? @ = —; 
a 
a 


—b 
-6 
and cos* @ = . 
ei a 
a-c 

Pos 
Similarly from (ii.) tan? ¢ = P a 5 


a c—b 
from (iii.) a* —— 
a (c — 6) (6 —d) — B (d -— a) (a—0c) = 0 
ecb — @* — aed + @bd — ab*d + Ped + CH — ab®c =0 
Cancel the a*d”’s and add and subtract aded; 
abe (a —.6) — acd (a — 6) 
+ abd (a _- b) — bed (a _- 6) =o 
divide by ‘abcd (a — 6) 
I 
d 
1 
c 


or 


20. Reducing to cosines. 

2cos?@ - 1 

2 cos? 8 

but when @ is indefinitely diminished, cos? @ = 1 
and the expression becomes }. 


the expression = 


21. In equation (ii.) the last term is cos a sin 0 
Squaring (i.) and (ii.) and adding 
a + # = sin® a cos? 8B + cos* a 
remembering that sin? @ + cos? @ = 1 
..@ + & = sin? a — sin* a sin? 8B + cos? a 
= 1 — sin*a sin* 8 
but from (iii.) sin? a sin? 8 = é 
sin* @ 
~e+FRP =1- imo 
22. Multiply (i.) by sin ¢, (ii.) by cos 
and adding, we get 
x = a(2cos ¢ sin 2¢ — sin @ cos 2 ¢) 
multiply (i,) by cos ¢, (ii.) by sin ¢, 
and adding, we get 
y = a(cos2¢ cos ¢ + 2sin ¢ sin 2) 
x+y = a[4sin ¢ cos* @ — sin ¢ cos? @ + sin*® @ 
+ cos* @ — sin* ¢ cos @ + 4 sin? ¢ cos ¢] 
a [sin @ + cos ¢)® 
. (x + y)! = a’ sin e+ a! cos >. 
Similarly we can prove 
(x—y)' = a! 
Squaring and adding 


4 


sin @ — a” cos ¢. 


(* + yt + («#-y)’ = 2a’, 


. I 
23. Let the ratios each = z - 


2h—a—c 2c0s2x — cosx — cos3r 
. ocr - 
2 cos 2x — 2 cos 2x. cos x 

ne be (| 


24. Prcceed as in 23. Each expiéssion is “= 4 (cos 2x = 1). 
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25. Draw a figure. From A draw AP perpendicular to 
diagonal BD (c). From P draw PE (/) perpendicular to BC 
and PF (g) perpendicular to CD. 


Let PBE or BAP or ADP = @ 
p = PB sin 6 = AB sin® 0 = ¢ sin’ @ 
“. pi =a sin 0 
and p! = cf sin? 0. 
Similarly g# = 4 cos? @ 
adding p! + gf = A, 


CHAPTER XXII. 
THEORY OF PROPORTIONAL PARTS. 


294. We have hitherto assumed that the change of 
the logarithm of a number or of the natural sines, &c., 
of an angle is approximately proportional to the change 
of the number, or of the angle. 


295. The Student is referred to any Algebra for the 
method of constructing logarithmic tables, He will 
find the matter fully discussed in Chapter XXXIV. of 
my ‘ Tips in Algebra.’ 


296. The Student ought to obtain a set of Mathe- 
matical tables. Those published by Messrs. Chambers 
are accurate and cheap. 


297. In Chambers’ Tables the Student will find, 
calculated to 7 places of decimals, the logarithms of all 
numbers from 1 to 100,000, and the sines and cosines 
of all multiples of an angle of 1’, 


298. In this Chapter » -is used to denote the 
constant multiplier, viz. *43429448..., by which log- 
arithms calculated to the base ¢ are reduced to 
logarithms calculated to the base ro. 


n+d 


n 
d 
=] = 
. og. (x + a) 
see my Algebra Chapter XXXIV. par. 472. 
: ¢ 3 
but log, (x + ‘) ¢ a a 


oS an 


299. log. (n+d) — log. n = log, 


n 2n? 


-. logie (: + ¢) = »(s -5 + 


a sy 


let d be not greater than 1, and n not less than 
10,000, then since « is less than 4 


ak is less than } (5355)? 
and@.,*, less than ‘000000003 
and is less than ‘ooooce00000002 
*, as far as seven places of decimals at least we have 
log (n + d) — logn = es 
or the différénce for d is approximately ue or. propor- 


tional to the.change of the number, © ~ pe 8 


. 





log 34681°53 


seo, log (n + 1) — logn = © 


But log (n + 1) — log n can be immediately found 
and is tabulated by the side of every logarithm in the 
line of differences, Let us call this difference 0. 

“. log (n + 1) — lognm = 2 
“. log (n + d) = logn + dé 
to find therefore the logarithm of n + d, where d is 
less than shy, Of n, all we have to do is to multiply 
fs known difference by d and add it to the logarithm 
of n, 
eg loge 34681 
logis 34682 


5400791 
5400916 

125 
Suppose I want to find the logarithm of 3468153. 
By placing a decimal point after the 1, I get 
4°§400791 + 1% Of 125 
4°5400857 
. log 3468153 = 6°5400857. 


go1. The student will notice that we understood the 
4 cyphers before the difference 125, and that we really 
added on ‘0000066. 


302, Similarly from a log which is between two in 
the tables we can obtain the number. 


303. Let us next examine how far we are justified 
in adding », of the difference between any two 
natural sines, &c., which differ by 1’, for every second. 


304. Sin(@+h)—sin@ =sin hcos@—sin @(1 = cosh) 
1 — cosh 


inh 6 {1 -— tand —_—__ 
sin h cos (: an sin h 


sinh cos@ (: — tan @tan %) 


If h be not greater than 1’ we have approximately 
sinh =h (h being the C. M. of the angle) 


.. sin (@ + h) — sin@ = heosé (:—tano tan *) 


If @ be not very near to : or 90°, since tan 2, by our 


supposition, is almost = o, 
We have approximately 
sin (@ + h) — sin @ = h cos 6 
which proves our proposition. 


305. Let k be the circular measure of an angle of 1’. 
sin (0 + k) — sin 0 = k cos @ 
Let us call this known difference, which we have 
tabulated for us, 3 


-, sin (0 + h) = sing + Bs 
Let s = number of seconds of which h is the C. M. 
*. sin (0 + s) = sin® + ra 
"6913029 
*6915131 
2102 
6913029 + #5 of 2102 
"6914325 
Again the student will see that we ‘understood the 


3 cyphers before the 2102, and that we really added 
"0001296. 


sin 43° 44 
sin 43° 45° 
a 


e.g. 


". sin 43° 44° 37" 
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306. Lastly let us see to what extent any change in 
the angle is attended by a corresponding change in the 
logarithmic sines, &c., of the angle. 

If h be small we know that approximately 

sin (@ + h) sin@ + hcos 0 
. sin (0 + h) 
sinO 

. log sin (0 + h) — log sin 6 = log (1 + hcot 6) 

and log (1 + h cot 6) = m« h cot @ (see 304). 

But L sin (0 + h) = 10 + log sin (0 + h) 

and L sin 0 10 + log sin 0 
“. Lsin (0+h) — L sin@ = log sin (6 +h) —log sin 6 
= ph cot 0 
‘. any small change in the angle is attended by an 
approximately proportional change in the logarithmic 
sine. 


1 + hcoté 


307. We have ey as Exercises at the conclusion 
of this Chapter the proofs with regard to the other 
goniometrical ratios. We have also given the six 
elements of 6 triangles with which the student may 
exercise himself in finding the other parts of the 
triangles, after assuming that he knows any three of 
the six, excepc the three angles. This is practically 
proposing to him no less than 95 problems, some of 
which g5 may be solved in different ways, so that the 
number is really greater. There are also some mis- 
cellaneous problems, which the student should notice, 


EXAMINATION AND Exercises XXII. 
. Provecos(@ = h)— cos @ = sinh sin@ (: ~ cot @ tan *) 
. Under what assumptions can we state that approximately 
cos (@ + h) — cosh = — hsin @, 


O+h)—teneg = —_taah 
Beove tan (0 + &) 7 cos* @ (1 — tan @ tan h) 


. Under what assumptions can we state that approximately 
tan (@ + h) — tan 6 = h sec* @ 


tanh sin @ (++tan? cot °) 
Prove sec (@ +h) — sec@ = —_. a 
cos* @ (1 — tan @ tan h) 


. Under what assumptions can we state that approximately 
sec (@ + h) — sec 6 = h sin @ sec? 8. 


. Prove L cos (@ + h) — Lcos @ = — wh tan 8, 
. Prove L tan (@ + h) — L tan @ = 2 wh cosec 28, 


9°4541479 
. 9°4546276 
Find L tan 15° 53° 17” 
Take any three (except the three angles) of the elements of 


9. If L tan 15° 53' = 
and L tan 15° 54° = 


each of the following six triangles and find the other three and |: 


the area. 


10. A 116° 33’ 54” 
B = 26° 33) 54 

36° §2' 12” 
69. 10’ 10” 
4 * 37’ oO” 

= 64° 12’ 5 

= 124° 48" 59" 
33. «rt 
22° 


2. 


7°. 
r 
954 
27. 
21. 
= 26°008 


= 30. 
20, 
12°497 
48° 11' 23” 42. 
58° 24' 43° 48. 
73° 23' 54” 54 


AOsS> O=s> A> 


14. A = 89° 58’ 3" 6953°002 

B o° 1' 29 %, 

C = 90° = 6953. 
15. A 38° 12’ 47” a 5. 

B 21° 47' 13” b 3 

Cc 120° c 7. 
16. If the sides a, b, c, of a triangle be in arithmetical 
progression, show that 
cos A=© = asin B 

2 2 
17. With the condition of 16, Prove 
a cos* c + c cost A = 3b, 
2 2 2 

18, If the cotangents of the angles of a triangle be in arith- 
metical progression prove that the squares of the sides will also 
be in arithmetical progression, 


19. If 2b = a +c, prove tan * tan & =} 


20, With the condition of 19, prove 
A Cc 


cot = .cot— = 3. 
2 2 
21, Show that the perimeter of any triangle is 
B Cc 


A 
2c cos —.cos = cosec =, 
2 2 2 


22. If the centres of the three escribed circles be joined, 
prove that the side which passes through A is equal to 


a cosec A 
2 
23. Prove that the radius of the circle inscribed in the 


triangle mentioned in 22 is 
$ 





cos * + cos 2 + cos © 
2 2 2 


24. In the ambiguous case of triangles (see Chapter XIII, 
Exercise 16), show that the circles which pass respectively 
through the middle points of the sides of the two triangles are 
equal, and that they have a common chord equal to half the 
common sides of the triangle. 


25. Given the lengths of the three perpendiculars from the 
angular points of a triangle on to the opposite sides, construct 
the triangle. 


(Zo be continued.) 


nent aie 


Becent Inspection Questions. 
Arithmetic. 


STANDARD I, 


+73 + 9 + 861 + 82 + 735, 
1760. Ans. 


215. Ans, 


628.. Ans, 


. 821 — 106, 
. 721 — 93. 
STANDARD II, 


A, 
« 73,016 — 4,108, 


- 73,246 X 7. 
6,238 x 460, 


68,908. Ans. 
512,722. Ans, 
2,869,480. Ans, 





54,216 + 8, 6,777. Ans, 
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. 92,306 — 8,124. 84,182. Ans. 


41 5,268. Ans. 


5,288,320. Ans, 
71,9968 . Ans, 


« 59,324 X 7- 
. 8,263 X 640. 
. 63,972 > 8. 


STANDARD III, 
A. 
1. Divide 3,017,060 by 54 (short division if you 
can). §5,8713¢ ui Ans. 


2. From £60,009 os. 10d. take £50,090 19s. 10}d. 
£9,918 os. 113d. Ans. 


3. A farmer bought my five cows for £17 each, and 
he sold me a horse for £37. How much does he 


owe me? £48. Ans, 


4. Add £6,912 10s. 8]d, £4 18s. 74d, 
£5096 12s. 7}#d., £87 13s. 104d., 4.407 18s. 8d. 
£12,509 148. 6d. Ans, 








B, 
1. Divide 899,877 by 109. 
8,255.08: Ans. 
2. A girl goes to market with 5s. in her pocket. 


She spends 11d. for butter, 1s, 114d. for meat, and 
1s. 6d for flour. What has she left ? 
7d, Ans, 


3. Take 100 sovereigns from 100 guineas and two 
half-crowns, £5 58. Ans, 

4. Add together £7,911 188, rae , £307 15s. 10)d., 
£4 148. 109d., £3,095 19s. Li ‘£671 178. 63d. 
£11,992 6s. 11d. Ans, 





STANDARD IV, 
A, 


1. If a house cost £404 17s. 6d. what would 89 
cost ? £36,033 17s. 6d. Ans, 
2. Divide £20,500 by 196. 
£104 118. 10,$,. Ans. 
3- How many miles will a man walk in 9 hours if 


he walks 132 feet per minute ? 
133 miles. Ans. 


4. Reduce 1,387 square yards to inches, 
1,797,552 square inches. Ans. 











B. 
. Multiply £806 17s. 1rofd. by 284. 
£229,158 2s. sd. Ans. 
. Divide £121,087 19s. ofd. by 296. 
£409 1s. 74d. 293. Ans. 
. Reduce 56 acres 3 roods 16 poles to square feet. 
2,476,386 Square feet. Ans. 


4. Aman bought 1,000 oranges at 10 for a shilling : 
thirteen dozen and four were bad. He sold the rest 
at 1s, 6d. per dozen ; what did he gain ? 


Five shillings. Ans. 














STANDARD V, 
A, 
. Find by practice the cost of 1,360 pictures if the 
salen cost 1s, 2}d. each, and the framing 114d. each. 
£145 18s. 4d. Ans, 

2. Make a bill for 17 jackets at 15s. 11d. each, 
6 doz. and five boxes of buttons at 1s. 6d, per doz., 
56 reels of cotton at 3d. per doz., 164 yds. of cloth 

at 6s. 74d. per yd., Carriage of parcel 5s. 8)d. 
(£13 10s. 7d. + gs. 74d. + 18. ad. + £5 95. gid. 

+ 58. 84d) = £19 168. gid. Ans, 
3. If 10 men dig a garden in 16 hours, how long 

will 24 men be? 

24: 10::16 hrs. 








: 65 hrs. Ans, 


If I gave } of an orange to Mary, } to John, and 
ate 4 myself, how much had I left. 


1—(¢+3+)) =e 

B, 
1. How many sheep, each worth £1 6s. od. each, 
could I exchange for 12 oxen, each worth £21 4s. 8d, ? 


41 6s. : £21 4s, 8di 23 12: 196, Ans. 


2. Find by practice the value of 213 articles at 


£2 78. 54d. each. £525 48. 24d, Ans. 


3. Find the value of 17 articles at es, 6d. each, 38 
at 6d. each, 108 at $d. each, and 11 articles at 2s, gd, 
a doz. 

(£1 17s. 6d. + 178. 6d, + 6s. gd. + 28. 64d.) 
= 4s. 34d, Ans, 


Ans, 


4. Add 4, 4, 3, and } together, 
255: Ans, 
Sranparp VI, 
A 


1. Add }} of 2s. 6d., 06254, 
take 2 of a & from the total. 
(1s, 12d, + 1s. 3d. + 108.) — 7s. 6d. 

= 4s, 103d, Ans 


‘27 of 36s., and 


2. Find the simple interest on £530 for 34 years 
at 34 per cent, £64 18s. 6d. Ans, 


3. If 120 bushels serve 14 horses for 6 days, 
how many horses would it take to eat the same in 98 
days ? 

98 : 63:3 14: Ana, 

4. Take 39°72 from 57 and divide the remainder 
by "0144. 1200. Ans, 

—_— 


£ or 1 horse. 
————_—_— 


B. 


1. Find the interest on £377 13s. for 1 year, 
3 months at 5 °/>. 
£23°128. ofd. 
2. 72 sheep are allowed to graze in a field for 6 
weeks, how long will they allow 108 sheep to graze in 
the same field ? 


Ans. 





108 : 72 $3 6 :: 4 weeks. Ans. 


3. What dec. of ros. is } of 6d. ‘or. Ars. 


4. Divide £56 1s. 114d. by ,*. 
Z£igo 145. 7.0. Ans, 
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SranparpD VII, 


In a dictation exercise given to a class of 36 
boys, } had no errors, } had one each, } two each, 
and the rest 4 each. Find the average number of 
errors. 


(ox64+1X9+4+2xX 644 X 15) + 36. 
2°25. Ans, 


2. In a school of 400 children 31 per cent. are boys, 
41 per cent. girls, and the rest infants. Find the 
number of boys, girls and infants, 


124 boys, 164 girls, 112 infants. Ans. 





3. A man buys a gross of toys for 10s. and sells 
them at a penny each. What is the per centage of 
profit ? 10: 100 }; 2: 20, Ans. 


4. A grocer bought 7} tons of moist sugar, and it 
lost 8 per cent. of its weight by drying, how much 


was left ? 100 : 92 :: 7}: 6% tons, Ans, 


Dictation. 
STANDARD I, 


Bread, horse, table, mother, slate, books, fields, 
little, school, teacher. 


Sranparp III, 


The first thing Tiny did was to jump on the break- 
fast table and steal anything she could lay hold of. 
Sometimes she snatched a red herring from her 
master’s plate, and rushed off with it to the top of the 
highest piece of furniture in the room, 


Sranparp IV, 


But the greedy Romans took the whole, and whipped 
this British queen with rods, when she ventured to ask 
for that which was her own. This was more than she 
could bear ; and when she drove in her chariot to a 
great assembly of British warriors, and, spear in hand, 
told the shameful tale, they raised a yell of revenge, 
and rushed off to burn the Roman towns and kill the 
people. 


Music. 


STANDARD III. 

Modulator Test :— 
@anddmafnfmrdsanfaltdtis fes 
fnsdnsd@d'slsfnard, 

Time Test -— 
‘a th se 


i— |1 


Model Answers to the Matriculation 
Questions. 
JUNE, 1887. 


Latin—continued. 
GRAMMAR AND COMPOSITON. 


1. Write out the declension of idem mus, acer canis, comes 
supplex, neutra tribus, 
N. idem mus 
A. eundem murem 
G. ejusdem muris 
D. eidem muri 
Ab, eodem mure 
N. iidem mures acres canes 
A. eosdem mures acres canes 
G. eorundem murium acrium canum 
Dat. eisdem muribus acribus canibus 

neutra tribus 
neutram tribum 
neutrius tribus 
neutri tribui 
neutra tribu 


acer canis 
acrem canem 
acris canis 
acri cani 
acri cane 


comes ae 
ans sup} a. 


=, pn ici 
comite supplici 
comites supplices 
comites supplices 
comitum supplicium 
comitibus supplicibus 
neutrae tribus 

neutras tribus 

neutrarum tribuum 


} neutris tribubus 


2, Give the genitive (singular and plural) and the gender of : 


limes masc. limitis limitum 
sidus neut. sideris siderum 
apex masc. apicis apicum 
frons fem. (masc. rare) frontis frontium 
frons fem. frondis frondium 
cos fem. cotis cotum 
crus neut. cruris crurum 
later masc. lateris laterum 
vepres masc. (fem. once) vepris 

compes (masc.late) fem. compedis 

vates common 


3- Mark the quantity of the last syllable but one in Radicis, 
, Indpem, Venenum, Dividet, Arbiitus, Pecdris, Metito, 
Nutritor, Cerisus, Arbdres, Dedécet. 


4. Distinguish :— 
Manent—3rd, plur., pres., indic., act., of maneo, I remain. 
Manent—3r4, plur., pres., subj., act., ‘of mano, to emanate. 
Vices—N. and acc,, plur., of vox, a voice. 
Vdces—2nd pers., sing., pres., subj., act., of vdco, I call. 
Veri—2nd pers., sing., imperative, of vénio. 
Véni—1st pers., sing., ., indic,, act., of venio. 
(or gen. of venum) 
Canet—3rd, sing., fut., indic., act., of cino, to sing. 
pt a sing., pes, ind., act., of caneo, to be hoary. 


; , of oblino, to smear. 
Conver —erl, art of dbliviseor, to 


Refert—3zrd., sing., pres., indic., act, of To, to carry back, 
refer, relate, &c. 
Refert—(for remfert) the impersonal verb, it concerns. 


5. Parse fully (adding the principal parts) :— 
Norint—3rd, plur., perf., = (or fut., perf., indic.), active, 


of novi, novisse (a perfect from nosco, novi, notum, 
noscére), 


Devecta—Abi. or nom., fem., sing., or nom., or acc,, neut., 


plu perf., part., pass., of deveho, devexi, devectum, 


Residant—3rd, plur., pres., subj., act., of resido, resedi, 
resessum, residére. 
—— sing., pres., subj., act., of sino, sivi, situm, 


Vinxi rit—3rd, 


»» perf., indic., act., of vincio, vinxi, 
aden pai 





tinxit—3rd, ‘sing., perf., indic., act., of tinguo, tinxi, 


tinctum, tinguere. 
Sdat—3rd, =: Sand subj., act., of &do, édi, ésum, édere. 
edat— pres., = Tey of édo, édidi, éditum, 
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faxo—tst, sing., fut., perf., indic., of facio, feci, factum, 
facere 


Archaic form. Perhaps originally a future simple, 
formed like Greek future. 

serebat—jzrd, sing., imperf., indic., act., of sero. There are 
two verbs of this form, sero, sevi, satum, serére and 
sero, serui, sertum, serere. 

adoleverit——3rd, sing., pesto. subj. (or fut., perf., indic.) 
act., of adolesco, adolevi, adultum, adolescere. 

incubat—3zrd, sing., pres., indic., act., of incubo, incubui, 
incubitum, incubare. 

nutritor—2nd and 3rd, sing., fut., imperat., pass., of nutrio, 
nutrivi, nutritum, nutrire. 


6. Explain the reason for the use of the subjunctive mood in 
the following :— 

(a) Nunc quoquamque modo /fossis cognoscere, dicam. 

Possis is subjunctive used in indirect question, after dicam. 

(6) An mare, quod supra, memorem, quodque adluit infra ? 

Deliberative subjunctive. This is a usage of the class called 
jussive subjunctive. In the Ist person, the jussive subjunctive 
becomes a hortative, as fugiamus—let us flee. But if it be found 
in an interrogative clause, the hortative becomes a deliberative 
subjunctive, fugiamus? Are we to fly? 


(c) Ante supinatas aquiloni ostendere glaebas, 

Quam laetum iz/fodias vitis genus. 

Infodias, after ante quam, comes under the class of final sub- 
junctives, 7.¢., subjunctives of eerhoee The turning the clods 
to the wind is to be done in order that the implanting may be 
better carried out. Besides the idea of time in ‘ante quam’ 
there is a suggestion of purpose —hence the subjunctive. 


(d) Ausim vel tenui vitem committere sulco. 


Ausim is an instance of the ry jester subjunctive, 7.¢., 
a subj, which expresses what would happen if certain conditions 
were fulfilled. ‘These conditions may be expressed, or altogether 
unexpressed, or implied in some part of the sentence. 


(ce) equos. .. . dedit, 


Qui candore nives anteirent cursibus auras, 


Anteirent—a consecutive subjunctive. Qui with the subj., 
denotes @ class : is equivalent to ‘ such that they’ exteipped. 

(/) Heu, quid agat? 

This again is the deliberative subjunctive. It is rare, except 
in the first person, When, as here, inthe third, it is by a 
poetic transference of thought, which imagines the difficulty as 
present and almost one’s own. 


I: When are the conjunctions si, cum, and ut baopestively 
followed by the indicative mood? Give examples of eac 
construction. 


Si is used with the indicative to introduce a condition which 
is for the moment regarded as actually taking place, whether it 
really does or not. The hypothesis is thus put as a real case, 
without implying, as the subjunctive does, that it is either 
doubtful or imaginary. 

Si vis, dabo. If you wish, I will give it. 

The usage of si quis with the indic. should be noted, It is 
equivalent to ‘whoever ;’ since the doing of the action ex- 
pressed by the verb is regarded as really taking place in the 
case of ‘ anyone.’ 

_ Si quis po occidit parricide est. Whoever kills his father 
isa ie. 

ten si with the indic, introduces a condition which is 
actually a real fact, and may best be translated ‘since,’ Si 
hee ita sunt. Since this is so. 


Cum is used with the indicative when the clause it introduces 
denotes merely a relation of time (not implying cause and effect 
as cum with the subjunct. does). 

Legebam tuas epistolas cum mihi epistola affertur. 

A noticeable example is the idiom cum . . tam=both. . and. 

This usually takes the indicative. 

Fortuna cum in reliquis rebus tum maxime in bello plarimum 
potest. 


Ut is used with the indicative, meaaing— 

(1) As, in the manner that, Perge ut instituisti. 
you have begun. . 

(2) Followed by a clause introduced by ita, denoting parallel 
growth or action. 


Ut quisque est vir optimus, ita difficillime esse alios improbos 
suspicatur, 


Go on as 





(3) With a superlative and a part of the verb possum, 
Causas ut honorificentissimis verbis consequi potero, com- 
plectar. 


(4) Introducing explanatory or limiting parenthetical clauses. 
At hi quidem, ut populi Romani aetas est, senes, 


(5) In exclamations. Ut contempsit ac pro nihilo putavit. 
How he despised, &c. 


(6) To denote the time of an occurrence immediately preceding 
the main action. 
Literas scripsi statim ut tuas legeram, 


8. State and illustrate the constructions used with credo, 
vescor, potior, libet, dedecet, vaco, coram, bae, ténits, fortan, 


Credo—({1) Entrust, Acc, of thing, dat. of person, pecunias 
servo credidit; (2) put trust in, dat. of thing, Nimium ne 
crede colori; (3) believe, dat. of person, mihi crede; thing, 
accus, and inf., credidit nos esse hostes. In the passive, it is 
used impersonally with the same constructions, ei, creditur 
mihi esse Deos. 


Vescor—Rarely with accus. Vescuntur caprinum jecur. 
Generally with abl. Properly abl. of means, vescor being 
properly a middle, vescuntur lacte et carne. They feed them- 
selves on milk and flesh. 


FPotior—Rarely with ace. Cicero and Cwsar have potiri 
urbem, oppidum. Generally with genit.—urbis potitus, multos 
occidit ; or abl.—imperio totius Galliae potiri cupiebat. 


Libet—An impersonal, used absolutely, especially with qui, 
quod, &c,—ut id non liberet quod non oporteret ; with dative 
of person, Facite quod vobis libet ; with Inf, as subject, Non 
libet mihi deplorare vitam. 


Dedecet—Usually an impersonal verb. Absolutely, Dedecere 
quasi impar esse tempori et personae. Acc. of person, Ora- 
torem simulare non dedecet. As a unipersonal. Noun as 
subject and acc. of person. Neque te ministrum dedecet myrtus. 
Nec dominam dedecuere comae. In poetry, personal (rare), 
Si non dedecui tua jussa. 


Vaco—I, Absolutely. ‘Tota domus vacabat. Abl. of thing 
from which it is free. Illa natura et terra vacat et humore. 
With ab. A publico officio et munere jam vaco, Dat. of thing 
for which there is leisure, Clientum negotiis non vacabat. 
II. Sometimes impersonally. Hactenus indulsisse vacat. With 
dat. of person, non vacat exiguis rebus addesse Jovi. 


Coram—(t) As an adverb. Rexque paterque audisti coram ; 
(2) As a prep. gov, abl. Coram genero meo quae dicere 
ausus es? Very rare, with a genitive (Late Latin) in phrase 
in coram omnium, &c. 


Mantua vae miserae nimium vicina Cremonae. 
Vae victis, Colloquially with ace, (in Plautus, &c.) 


Vae—Alone. 
With Dat. 
Vae me. 

tenus—originally took a genitive—being properly acc, of a 
noun. This construction is met with in the best writers, ¢«., 
labrorum tenus (Lucr.), &c. Afterwards became a prep. govern- 
ing the abl., ¢g., hactenus, verbo tenus. The word it governs 
invariably precedes it except in phrases like summo tenus ore, 


forsan—Being for fors sit (or est) an, it is naturally followed 
by asubj. at first, Aliquis forsan me putet non putare hoc verum. 
Then its original construction being neglected as its formation 
was forgotten we find it with the Indic. Forsan et haec olim 
meminisse juvabit. Then without a verbal sequence at all, 
Pernicies tibi paratur, forsan et miserae mihi. 


g. Show by examples what is the force of the prefixes sud, 
per, prae, dis, iw, when used with verbs and adjectives respect- 
ively. 

Sub—With verbs I. under. (1) Inferiority--subdoceo, I am 
under-teacher ; (2) Diminution—subirascor, I am slightly angry ; 
(3) Secrecy—suborno ; (4) Substitution or Succession, sufhicio, 


| subeo 3 (5) going, &c., beneath—subdo, place beneath ; (6) At 


feet of, near, su uor—follow closely, II. From below, sus- 
icio—look up ; implying assistance—subvenio, come to help. 
ith adjectives chiefly as a diminutive, Subabsurdus—rather 
absurd, Also local—under, near, Sub-urbanus. 

Per—With verbs. (1) through, over—perduco, lead through ; 
(2) thoroughly, perterrere—terrify out of wits. Another per, 
like Eng. for : implies ruin or evil—perdere, perire. With Adjs, 
Intensive force—pergrandis, very great. The other per, in 
sense of evil—perjurus, perfidus, 
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Prae—With verbs. (1) In advance of—praemitto ; (2) In 
front of, beside—praefiuo, flow by ; (3) Previously —praecaveo, 
take precautions ; (4) At head of— lam chief. With 
adjs. (1) Intensive—praeporeus, too hasty; (2) At the top— 
pracacutus, sharp at end. 

Dis—With verbs, (1) Apart, asunder—diffindo, I cleave in 
two. Verbs compounded with con have their sites in verbs 
compounded with dis—confiteor, I confess. Diffiteor, I deny. 
With adjs. (1) Difference, Discors ; (2) Negation, Dissimilis. 


10. Translate into Latin not more than five of the following 
sentences : 

(a) The city of Corinth was protected by walls ten fect 
thick and forty feet high. 

Urbs Corinthus muris decem pedes latis et quadraginta altis 
tegebatur. 

(4) He promises to come to England as soon as you want him. 

Pollicetur se ad Angliam venturum esse cum primum volueris. 


(c) Can you tellme when my letter will be delivered ? 
Potesne mihi dicere quando futurum sit ut epistola mea detur ? 


(¢) It is of great importance to the State that its citizens 
should be well educated. 
Civitatis magnopete interest ut cives bene educentur. 


(e) No one can dehy that this fellow has often threatened to 
do me some harm. 

Negari non potest quin hic se mihi nociturum esse saepe 
munatus sit. 

(/) Cicero was born at Arpinum, and lived for many years 
in a house on the Palatine. 

Cicero Arpini natus in domo quae in Palatino erat multos 
annos vixit. 


(g) Do you suppose that anyone knew why Cyesar so much 
desired to be made king ? 

Putasne quemquam cognovisse quare Cesar fieri rex tantum 
cuperet ? 

(4) Anyone could make that boast, but I doubt whether the 
task is as easy as you think. 

Quilibet posset haec gloriari, sed haud scio an negotium 
tam facile sit quam putes, 

(*) If anyone were to assert this, you would think him a very 
foolish fellow. 

Si quis haec diceret eum stultissimum aestimares. 

(/) He was so kind to everyone that anyone would be 
ashamed to try to deceive him. 

Ita benignus erga omnes erat ut quemvis puderet conari ut 
cum falleret, 


English Grammar. 
[Time, Turee Hours. ] 


(Questions 1, 10, 13, 1§ must be attempted by everyone, and 
of the rest not more than Six.) 


1. Write down and punctuate the passage read by the 
Examiner. [This is usually an ordinary passage of 
English, of no great difficulty. ] 


3. Explain and illustrate the terms synthetic and analytic as 
applied to languages. By which Would you desctibe the English 
language as it now is? 

rhe term ‘synthetic’ is applied to inflectional languages, 
namely those in which changes of meaning are expressed by 
alterations of the word, but not by the addition of separate 
words. ‘Thus Latin is synthetic, inasmuch as changes of mood, 
tense, &c., are expressed by alterations of termination in the 
word. We have scrib-o, I drink ; and scrib-ere, fo drink. 

Analytic languages are those in which groups of words are 
employed to express these variations of meaning. Thus in 
German Ich werde schreiben expresses the Latin scribam. 

English to-day may be called mainly analytical. We say f& 
drink, instead of frincan ; more beautiful instead of beautifuller. 
But there are some curious traces of the original inflectional 
forms. Between 45° and 1100 the language was wholly inflec- 
tional; and even the Norman Conquest has not obliterated all 
synthetic forms. Thus we still retain the ‘Saxon genitive,’ 





3 a between the Teutonic and the Romance 
elements the English Vocabulary; and write two short 
sentences, one containing no words of Romance origin, the 
other none of ‘Teutonic. ich is the easiest sentence to write, 
and why ? 

English are— 

I, 1. Demonstrative adjectives, pronouns, numerals, 

All auxiliary and defective verbs. 

Prepositions and conjunctions. 

. Nouns forming their plural by change of vowel. 

Verbs forming their past tense by change of vowel. 
Adjectives irregularly compared. 


an ee py 


II. Grammatical Inflections, as— 
t. Plural suffixes (s and ev), and the s of the possessive. 
2. Verbal inflections. 
3. Suffixes denoting degrees of comparison. 


III. Numerous suffixes— 
1, Nouns, as hood, ship, dom, ness, &c. 
2. Adjectives, as ful, ly, en, ish. 
3. Verbs, as en. 
Prefixes, as a, al, be, for, over, out. 


IV. Most monosyllabic words. 


V. Names of seasons, of natural features, of kindred, of 
simpler emotions, &c., are generally Teutonic. 


Other words, and a few grammatical inflections and peculiar- 
ities, are Romance. 

A Teutonic sentence is the following: ‘ Eight hundred men 
out of the host stood there till the others had gone.’ 

A Romance sentence is: ‘ Heroes maintain just causes, nobly 
enduring insufferable injuries.’ 

The second sentence is much harder, inasmuch as nearly all 
the prepositions, pronouns, and other particles, which appear 
in most sentences, are of Teutonic origin. (See above, I. 1.) 


4- Point out some of the inconsistencies of English Spelling 
and of English Pronun-iation. How have such inconsistencies 
arisen ? 


A perfect alphabet should proceed upon two main principles. 


(1) Every simple sound must be represented by a distinct 
symbol. 

(2) No sound must be represented by more than one sign. 
English falls short in both points. ‘There are forty-three sounds, 
but only twenty-six lettters, of which three, ¢, g, x, are 
a The five vowels a, e, i, 0, u, represent thirteen 
sounds. 


Again, the same sound is often represented by more than one 
sign. ‘The sound 6 is given by 0, by oa (boat), oe, eo, ou, ow, 
ew, au, —, one 00, - . “ * 

To get ri some of these imperfections, the language is 
supplemented (1) by ‘digraphs,’ as oa, 00; but these my & 
as inconsistently used as the simple letters ; compare beau with 
beautiful, tow with cow, &c.; (2) by the use of a final e to 
denote a long vowel, as in dite, note, &c. : but live, give, are 
short } (3) by the doubling of consonants to indicate a short 
vowel, as folly, hotter; but roll, poll, are long ; and, curious! 
enough, the double consonant often lengthens after a, as pall 
a with pal, hall with /al, &c. 

e reason of these inconsistencies is thus given by Dr. Morris: 
‘ During the written period of our language the pronunciation 
of the vowels has peony ey great and extensive changes at 
different periods, while the spelling has not kept pace with 
these changes, so that there rarisen a great dislocation of 
our orthographical system, a divorcement of our written from 
our spoken alphabet. The introduction of foreign elements 
into the English language during its written period has brought 
into use different, and often discordant, systems of orthography 
(com ch in church, chivalry, Christian, and the curious 
use of arch in archangel, archfiend). In addition to this there 
are pone of the orthographical usages of the Old- 
English dialects.’ 
t may be added that spelling is very arbitrary, and fixed by 
an informal authority. In O. E. books words are often spelt 
differently within the space of a single line. Ignorance and 





especially in names of persons ; and the comparative and super- 
lative in er and est, The preterite of verbs is still inflectional. 





mistake (as in the case of the spelling /ant-horn from /aterna) 
have often caused peculiarities in orthography. 
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5. Classify the consonantal letters. What is meant by 
Gnmm’s law, and to which group does it apply? How would 
you class the letter 17? 


They are best classified physiologically, according to the 
organ used in pronouncing them, 


; 


Aspirate 
Gutturals 
Palatals 
Dentals 
Sibilants 
Sibilants 


| 











MuTEs OR CHECKS. 





SHARP. 
ch (church) | 
| 
t 





| TRILLED. 





dh (breathe) 








BREATHS OR SPIRANTS. 


ch (Scotch) 
th (breath) 





2. Root of tongue and soft palate 
3. Root of tongue and hard palate 
4. Tip of tongue and teeth 

5. Tongue and edge of teeth 

6. Tip of tongue and teeth 

7. Tongue reversed and palate 





10. Upper and lower lips rounded 





8. Lower lip and upper teeth 


9. Upper and lower lips 








Grimm’s law is the law of relative changes among the three 
groups of languages, Sanskrit, Latin, and Greek ; Low German ; 
High German ; and it is briefly as follows :— 


_ (1) Where the same roots exist in the three groups, wherever 
Sanskrit has aspirate the Gothic has the correspontling flat 
mute, 


(2) If in Sanskrit we have a fat mute, then Low German has 
a sharp mute, and High German an asfirate. 


(3) If Sanskrit has a sharp mute, Gothic has aspirate, and 
High German the fat mute. 


[A short formula is— 
Sanskrit 
Low German 
High German ... 





Thus Sanskrit, duhitri; Greek, @vyaryp ; Low German, 
daughter ; old High German, tohtar ; German, tochter. 

‘Thus Grimm’s law only applies to labials, dentals, and gut- 
turals. (It applies also to 4.) 

/1 has to be classed by itself; it is formed by the glottis, and 


| is a spirant. 


6. Give instances of common nouns becoming proper, and of 
proper nouns becoming common. How does the possessive case 
differ from the genitive ? 


The use of a man’s trade name to designate the man is very 
common in all languages, and especially in English. Thus 
Baker, Webster, Smith, are all originally trade-names. Nick- 
names are often adopted and transformed into surnames in a 
similar fashion. ‘Thus Cicero, in Latin, and Death, Blood, arose 
in English, 

Proper names become common very frequently, as Macintosh, 
Albert, Gladstone (bag), Wellington (boot), Victoria (carriage), 
tram (Outram), Hansom (cab), Brougham (carriage). 

The possessive case is the representative of the older genitive ; 
but it differs trom it (1) inform, (2) in extent of meaning. (1) It 
ends in s ; but this was the genitive termination only of mascu- 
line and neuter nouns. (Cf. Lady-day with Lord’s day). 
(2) The old genitive had a much wider use than the present 
possessive. It was the casus generalis, and was used to express 
almost any adjectival relation ; in fact, the genitive termination 
seems to have been nothing but anadjectiveform, ‘The modern 
use of the possessive is mainly limited to names of things that 
have life. We can say ‘the asp’s head’; but we generally say 
‘ the top of the house.’ Usages like ‘the mountain’s brow,’ ‘ the 
sea’s murmurs,’ are chiefly confined to poetry. Any other re- 
lation, such as that of the objective genitive (¢.¢., the love of 
money,’ ‘ the praise of folly,’) is generally expressed by the pre- 
position of 


7. In what two ways may adjectives be compared ? 
do there come to be two ways? 
denote them ? 


How 
By what terms would you 
State the general rule as to their use. 


The two ways are (1), that in ev, es¢; (2), that by the use of 
more and most with the positive. The first may be called the 
Inflectional or Synthetic Comparison, the second the Analytic. 
The first is undoubtedly the English form ; the + standing for 
an original s. ‘The second is due to Norman-French influence, 
and makes its appearance at the end of the thirteenth century, 
as ‘most gentyl’ in Robert of Gloucester, It is of very fre- 
quent occurrence in Chaucer and Wycliffe. 

The general rule is that the English form applies (1), to all 
monosyllabic adjectives ; (2), adjectives of two syllables with 
the accent on the last; (3), adjectives of two syllables in which 
the final syllable is elided before the termination, as adle, adler; 
ablest; (4), adjectives of two syllables ending in y, which is 
changed to i before the suffixes of comparison, as Aafpy, 
happier, happiest. Usually all other adjectives follow the ana- 
lytic method of comparison. 

But there are many exceptions. (1), ‘ Ascham writes énvev- 
tivist, Bacon ancienter, Sidney repiningest’; and Carlyle 
frequently used Aonester, beautifuller; (2), In poetry mono- 
syllables are often compared analytically, as ‘ Upon a lowly ass 
more white than snow’: ‘ More hard than marble is thy heart.’ 
Older writers made the mode of comparison depend upon the 
termination, not upon the number of syllables, in the adjective. 
If the termination was -ing, -is/, -ed, -en, -ain, -al, -ent, -ive, 
-ous, the analytic method was used. 


8. Discuss the ordinary definition of a pronoun, What other 
definition has been sugggested ? Distinguish between the forms 
my and mine, Which is the older form? What similar pairs 
are there ? 


The pronoun is usually defined as ‘a word that is used 
instead of anoun.’ But this ignores entirely the real charac- 
teristic of pronouns, namely, ‘ the universality of their applica: 
tion as dependent upon relative situation merely, and the conse- 
quent capacity of each of them to designate any object which 
has its own specific name besides, and so, in a manner, to stand 
for and represent that other name.’ Only one thing can be 
called the su; only certain objects are white; but there is 
nothing which may not be viewed as / or you or it, according to 
the particular relation in which it stands to something else. 

It is only grammatiéally that a pronoun can be said to stand 
for a noun; that is, that it admits of the same grammatical 
treatment. If a pronoun were simply a substitute for a noun, it 
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would be plain that Jones, when talking of himself, could use 
* Jones ' as appropriately as ‘1 :’ whereas, as a matter of fact, 
the pronoun not only expresses the fact that Jones is speaking, 
but implies the latent conception of a ‘you’ to whom he is 
talking. 

The Hindu title, sarvarnaman, name for everything, is 
therefore a better name than pronoun.’ 

Hence pronouns are defined as ‘ attributes not limited in their 
application.’ 

atham's definition is—‘ The name of a substance denoted 
by a single attribute, that attribute being the attribute of relation.’ 

My is now an adjective pronoun, universally (or nearly so) 
used in the adjectival sense. A/ing is the ‘independent’ or 
‘absolute’ pronoun, and can be used without a following sub- 
stantive, 

Mine is the older form, » being a genitiyal suffix in English. 
In the twelfth century the # dropped off before a consonant, but 
was retained (1) in the oblique cases, (2) in the plural (with 
final ec), (3) when the pronoun followed the substantive, (4) 
before a vowel. 

This last use is still retained in poetry ; as ‘And thou wilt 
lay mine honour jn the dust’ (Henry IV.) ; and the third use is 
common enough in colloquial speech, as * mother mine,’ 

Similar pairs are ¢hy and thine, our and ours, your and yours, 
her and hers, their and theirs, These last are double genitives, 
as are also the provincial forms ourn, hisn, theirn, &c. 


9. Explain the terms Voice, Mood, Infinitive. Show how 
frequently in English transitive verbs are used intransitively, 
and vice versé. Mention some causative verbs. 

Voice is that inflection of the verb which is employed to 
express the relation of the subject to the action denoted by the 
verb ; ¢.g., whether the subject is represented as acting or as 
acted upon. \n English there are two voices, the active and the 
passive ; but many verbs are used in a kind of middle sense, as 
* This meat cuts tough’; ‘ He seeps at home.’ 

Mood is that inflection which is employed to express the con- 
ditions under which the action denoted by the va is regarded 
by the ker, ‘Thus the indicative mood expresses that the 
action is regarded as fact; the subjunctive that it is regarded as 
contingent ; the imperative that it is regarded as desirable or 


The /nfinitive is usually included among the moods; but inas- 
much as the verb in the infinitive states the action without the 


limitations peculiar to Voice and Tense, it can hardly be 
classed with them. It is merely an abstract substantive, 
denoting the action simply. 

A few instances of transitive verbs used intransitively are : 
lead as ‘ Lead on!’ ‘bake’ as ‘we bake to day’; stea/, as ‘he 
stole off '; &c., and many peculiar cases where a sort of passive 
meaning enters, as ‘this meat cu/s tough,’ ‘ the cake aée crisp.’ 

Of intransitive verbs used transitively: run, as ‘He ran a 
thorn into his finger,’ speak, as ‘ He spoke volumes,’ live, as ‘ He 
lived down calumny’; stand, ‘ He stood his ground,’ and many 
others. The pure object in such cases must be carefully 
distinguished from the cognate accusative, as in ‘ He lived a /ife.’ 

Causative verbs are often expressed by vowel change, as : fe// 
from fail (O. E. fellan from feallan); drench from drink (drencan, 
drinean); lay from lie; set and ‘sit; wend and wind. Cf, O. E. 
weet to make to know, to learn, from wifan to know. ‘ We sent 
Euripilus to weet the oy ty Often there is no vowel 
change, as in wy a kite. Often the suffix # is causative, as 
JSatten, sweeten, lengthen. 


10, Distinguish between the strong and the weak conjuga- 
tions. By what other names are they known? Which is the 
older? Which is the living one? ‘To which do these verbs 
belong : fight, think, bare, bear, catch, teach, reach, beseech, 
hang, fly? 


Strong verbs form the past tense by change of vowel only ; 
nothing is added to the root. 

Weak verbs form the past tense by adding to the verbal root 
d or its euphonic substitute ¢ (¢d of course may be written ed for 
e ). 

J verbs have vowel change only ; their past tense is not 

formed by adding ¢. 

The ve participles of strong verbs do wot end in d or 4 
‘They all used to end in en or » (which is really an adjectival 
ee wooden); but in very many cases this suffix 


In these conjugations are called respectively 
irregular oll cage ; but the font is that the ‘ teengullie’ wank 
are quite as regular as the so-called regular. The strong con- 





jugation is much the older; it originally formed the past by 
reduplication, like all strong verbs in the Aryan languages, 
The weak, however, is in a sense the living one ; i.c., when- 
ever a new verb is formed it is conjugated on the model of the 
weak verbs. Thus the new word ‘rink’ is conjugated not on 
the analogy of sink, sank, sunk, but like d/ind, rinked, rinked. 

Fight is strong. Foughten occurs as past participle in old 
writers, ¢.g., Henry V., act iv. sc. 6, ‘a hard-foughten field,’ 
and the O. E. form is feshte, feaht, fuhton, fohten. (Buy, 
however, is weak. The change of vowel in dought is not due to 
reduplication.) 

Think is weak, though irregular, owing to the common 
mutation of gutturals in English, O. E. thence, thdhte, théht. 
The root is ¢hak, 

Bare is weak ; bared, bared. 

Bear is strong; bore or bare, borne, orn is also the past 
participle, used in a special sense. O. E. dere, baer, boren. 

Catch is weak. It has conformed to the word feach. In 
Layamon we find cacche, cahte, caht. ‘The word does not ogcur 
in the oldest English. The ¢ in caught is explained by the fact 
that c, ch, &c., were sharp gutturals. 

Teach is weak, O. E. tace, taehte, taht. 

Reach is weak. In Surrey we have ‘ Into his arms ahie he 
raught.’ 

Beseech, a collateral form with seek, is weak. 
becoming which, cild becoming child.) 

Hang is strong. Hangen as past participle is seen in early 
writers. O. E. Aange, héng, hangen. In English to-day the 
verb meaning ‘to hang on a gallows’ is usually weak, ieoe, 
hanged, hanged. In O. E. we have a derivative Aangian, 
which is weak, with past hangode. 

Fly and flee are ultimately the same words, and properly 
strong. The past of fee should be few. O. E. fleoge, fleohe ; 
fleah ; flogen. In modern English fee is weak, fled, fled. 


11. Parse must in ‘He says he must go’ and ‘He said he 
must go’; and mention some other verbs that are similarly 
unchanged. What do you know of the verbs guoth, wot, thinks 
in methinks ? 


(C£., O.E. Awile 


In the first sentence mus? is the third person singular of the 
present; in the second it is the fast. Must is really the 
reterite of a verb mot: cf. Spenser, ‘ Fraelissa was as fair as 
air mote be.’ Chaucer uses moste asa present tense. O. E. 
Present, mot, most, mot, méton; past méste, méston. 

Ought is parailel to must; it is the past tense of owe, but is 
now used as a present. O. E. 4h, present; ahte, past. 

Other verbs that are the same in present and past are Je 


7 
(O. E. late, past lét) : bid (in some forms ; O. E. bidde, baede) 
guoth ; spread; bred; &c. Some are alike in form but not in 
pronunciation as eat, read, &c. 

Quoth is a perfect now used as a present; the root of the 
present is seen in degueathe. 

Wot is the present of a verb to wit O. E. wat, wast, wat ; witon. 
The true past is wist, Sackville uses wotted, as ‘I which wotted 
best his wretched drifts.’ 7 wit, a gerundial infinitive, is used 
as an adverb. J wis is a corruption of twist (cf. Germ. gewiss, 
certainly,) and is not a present. 

Unwist means unknown. Wist from wot may be compared 
with must from mot. 

Methinks is an impersonal. O. E. thyncth, thithte, gethuht ; 
which meant fo seem, and was different from ¢hencan to think, 
Methinks therefore = it seems to me. (Cf. Germ. denken to 
think ; diinken to seem.) 


12. Discuss these phrases : 


He found them fled, horses and all. Fled is here a passive 
participle, which is not an uncommon idiom in neuter verbs. 
Compare the Latin z/um est. 

And ail is a peculiar idiomatic phrase equivalent to eutirely. 
Cf. L’Estrange, ‘ They laid it flat on_ the nd, nest, eagles, 
and all.’ Here it means men and horses ; horses as well. 

Fight away, my men. ‘The adverb intensifies the verb. (It 
has nothing to do with the article a, but is lineally derived from 
the O.E. on weg.) Cf. Pope, ‘ He played his life away.’ 

Get you gone, Alsoa passive form of a neuter verb, We 
may compare this with the use of intransitive verb with the 
auxiliary de, as ‘ Be gone,’ 

I give you this 4o boot. To boot is a phrase meaning in 
addition. Boot, as a noun, means profit, gain, advantage; as 
in—‘ Could I, with doot, change for an idle plume my pride?’ 
7o boot isa sort of dative of this noun. C the phrase, 
‘into the bargain.’ Cf. George Herbert, ‘ Man is God’s image, 
but a poor man is Christ’s stamp 0 doot,’ 
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To oversieep oneself. Many intransitive verbs become tran- 
sitive when compounded with prepositions ; as overrun, out- 
step, bethink oneself, &c. 

How did he come dy such a fortune? Again an intransitive 
verb becoming transitive ; cf. German dekommen, ‘This is the 
only case where the particle retains its prepositional form. In 
hespeak, bethink, befriend, it takes the form de. Cf. Dryden, 
‘This judge will wait, examine how you came dy all your state.’ 


13. Criticise and correct the following pieces of grammar and 
style :— 

(2) Books that we can, at a glance, carry off all that is in 
them, are worse than useless for discipline. 

Here the relative clause is incomplete. If ¢Aa¢ is intended as 
a relative pronoun, the ¢hem is superfluous ; though even with 
the omission of the ¢#em the sentence would be clumsy. If ¢hat 
is intended to be a conjunctive adverb, there is no attributive 
clause or adjective on which it is to depend, and which it is to 
qualify. The shortest way to correct the sentence is to take 
that in the latter sense, and supply swch. ‘ Books such that we 
can . . . . This is open to no objection. 

(6) He preferred to know the worst than to dream the best. 

Prefer cannot take a than. We prefer one thing /o or defore 
another. If, however, we use this construction we shall have 
to substitute the gerund for the infinitive. ‘He preferred 
knowing the worst to dreaming the best.’ The verb prefer, 
however, may also be used absolutely; and if we chose we 
could so use it here ; but in that case we must supply a com- 
parative word for ¢han to rest upon. ‘ He preferred to know 
the worst, rather than to dream the best.’ 


(c) Humanity seldom or ever shows itself in inferior disposi- 
tions, 

This is a simple blunder due to the omission of a negative. 
It should obviously be ‘seldom or never.’ (Perhaps we may 
compare ‘ Don’t make more noise than you can help,’ where 
strictness would demand cannot. ‘Ever so much noise.’) 


(2) You have already been informed of the sale of Ford's 
theatre, where Mr. Lincoln was assassinated, for religious pur- 
poses, 


All attributive and adverbial adjuncts should be placed as 
close as possible to the words they qualify, especially when 
any ambiguity might arise through neglect of the rule. In the 
above case an ambiguity certainly might arise, even with the 
use of special pointing. A much better arrangement would be, 
* You have already been informed of the sale Yor religious pur- 

ses of Ford’s theatre, where Mr. Lincoln was assassinated.’ 
n German all the attributive sentences are bound on to the 
noun by means of the articles; and in inflected languages, 
generally speaking, ambiguity can be avoided however the 
phrases are divided. 


(e) The Moor seizing a bolster, full of rage and jealousy, 
smothers her. 
Here there is another breach of the above rule, the am- 


biguity being in this case of an aggravated kind. A simple 
correction is : ‘ The Moor, full of rage and jealousy, seizing a 
bolster, smothers her.’ Here the attributive adjuncts are as 
close to the noun they qualify as in the former case, but the 
double entendre is avoided. (This case differs from the former 
in that the attributive clauses are as close as possible to the 
nouns; the absurdity being, so to speak, accidental: in the 
former it is grammatical.) ; 


(f) Nor do I know anyone with whom I can converse more 
pleasantly, or I would prefer as my companion, 

Here the relative pronoun whom is made to do double duty 
in two totally different constructions ; it is used with the word 
converse (necessitating a preposition), and it is used implicitly 
with the word refer (no preposition being necessary). Thus 
two different constructions are confused into one. The sentence 
may be thus corrected : ‘ Nor do I know anyone with whom I 
can converse more readily, or whom I would prefer as my 
companion.’ 


14. In what various ways may the subject of a sentence be 
enlarged? In what the predicate extended? Compose a sen- 
tence to illustrate your answers. 


The subject is enlarged by any kind of expression which can 
stand as a complement to the noun, that is, any attributive word 
or words which qualify its meaning. These may be (1) simple 





words, as (a) the adjective: ‘A cheerful disposition lightens 
labour,’ (4) the noun in apposition: ‘ Aing Charles was 
beheaded in 1649.’ (c) a possessive case, as ‘ Becket’s death 
caused great consternation. 

The abverb of place or time is often equivalent to an adjec- 
tive, and enlarges the subject ; as ‘The church /ere is very fine.’ 

When the subject expresses measure or quantity, an adverb 
may become it complement ; as, ‘ Nearly a pound was missing.’ 
But perhaps these adverbs may be better regarded as qualifying 
the adjective ‘a.’ 

(2) The complements may be complex, consisting of more 
words than one: (a) the prepositional phrase as ‘a man o/ 
virtue’: (6) the participle phrase; ‘a man /o be avoided.’ 

(3) Any number of combinations of the above. 

The predicate may be extended by an adverb, or by 
a phrase equivalent to an adverb; as ‘Leonidas diec 
bravely’; ‘The eagle flies with great swiftness.’ Among 
adverbial phrases may be reckoned participial phrases, as ‘ He 
came running’; the case absolute, as ‘ Him destroyed, all else 
will soon follow’; and even certain noun phrases, as ‘ He lived 
honest, and died poor.’ 

The following sentence will give examples of most of the 
above cases: Joseph the Second, son of Maria Theresa, 
ascended the throne on the death of his mother, amid the 
acclamations of his subjects, and with the brightest hopes for 
the future. 


15. (a) Analyse: 


This sea that bares her bosom to the moon, 
The winds that will be — at all hours, 
And are upgathered now like sleeping flowers, 
For this, for everything we are out of tune. 

Subject, we. 

Predicate, are; averb of incomplete predication, completed 
by ‘ out of tune.’ 

Adverbial adjuncts of predicate— 

(1) For this, which is explained by the whole of the previous 
three lines, which are in apposition to it. 7%#s sums up the 
sea and the winds, 

[Analysis of these accessory clauses ; 

(a) Sea has two attributive adjuncts, ¢Ais, and ‘ ¢hat bares her 
bosom to the moon.’ 

(6) Winds has three: the, that will be howling at all hours, 
and ‘ (that) are upgathered now like sleeping flowers.) 

(2) For everything. 

(6) Analyse : 

In the olden days, in which distance could not be vanquished 
without toil, but in which the toil was rewarded, there were few 
moments of which the recollection was more fondly cherished 
by the traveller than that which brought him within sight of 
Venice. Not but that the aspect of the city itself was gene- 
rally the source of some slight disappointment. 

These two sentences are really one, disjoined for purposes of 
effect. 

Subject :—Moments. 

Attributive Adjunct of Subject :—Of which the recollection was 
more fondly cherished by the traveller than that which brought 
him within sight of Venice. (a) 

Predicate :—were, a verb’ of incomplete predication; few, 
completion of the verb. 

Adverbial Adjuncts of the Predicate:—(1) there (there were). 
(2) In the olden days, in which distance could not be vanquished 
without toil, but in which the toil was rewarded (4). (3) Not 
but that the aspect of the city itself was generally the source of 
some slight disappointment (c). 

Analysis of Subordinate Clauses :—(a) Subject—recollection. 
Atirib., Adjunct the. Predicate was cherished, Adv, Adjs. of 
predicate (1) by the traveller. (2) more fondly than that which 
brought him within sight of Venice. (4) Here are two attribu- 
tive adjuncts of days, apart from ¢he and olden; ) in which 
distance could not be vanquished without toil ; (2) in which the 
toil was rewarded, (¢) Sudject:—aspect. Attributive Adjuncts 
of Subject :—(1) the (2) of the city itself. Predicate (and com- 
pletion) was the source of some slight disappointment. Adverdial 
Adjunct of Predicate, generally. 


—_—_ -—— 
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Rnitting Maps. 


BY MRS, J. D. 


INFANT'S JERSEY. 





HARRIS. 











The Sleeve. , 
42 Stitches 











_ 80 Stitches 


BELO 


2 Bone pins. No. 12 Chamber's bell gauge. 
1% oz. of Shetland wool. 
Cast on 8o stitches. 
Knit 2, purl 2, for 74 inches. 
Knit 7 ribs (14 stitches). 
For First side of Neck. 


Cast off loosely 52 stitches. 

Rib the remaining 14 stitches, slipping the first stitch 
of each row, till you have 7 loops. 

Cast off. 


Second Shoulder Strap. 





Fasten in the wool at E, and rib the shoulder strap 
till you have 7 loops. 





For the other side the Neck. 

Rib to F. and then cast on over your thumb 52 
stitches, and pick up and rib 14 from the first 
shoulder strap. You should have 80 stitches in all. 
Now rib 7% inches for the other side of the 
Jersey and cast off. 

For the Sleeve. 

Cast on 50 stitches. Knit 2, purl 2 for 4 rows. 

In every other row, knit the 2 first and the 2 last 
stitches of the row together. 

Reduce to 42 stitches, and cast off loosely. 
Sew up the side seams neatly to the notches, and 
sew up and fasten in the sleeves. 

Crochet a border round the neck, sleeves, and lower 
edge of the Jersey, and run a ribbon in the neck. 
This Jersey is so beautifully elastic that it only 
requires to be knitted longer inthe body, and the 
= made a trifle larger to fit a child of a year 

old. 
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Wotes of x Besson on the Composition of the Air. 
BY JOSEPH H. COWHAM, F.G.S., 


Lecturer on School Method; Westminster Training College. 


—— 


EXPERIMENTS AND INFORMATION 
ARRANGED IN LOGICAL ORDER. 


A. Presence of Nitrogen :— 
Experiments to be shown.* 


Experiment 1. Take a glass flask and introduce 
a piece of phosphorous into it. The phos- 
phorous may be allowed to slowly burn in 
the confined air, or it may be rapidly burnt 
by application of a gentle heat, 


RESULT :—The phosphorous burns 
very brilliantly at first, then becomes 
enveloped in white fumes, and finally 
the flame dies out before the whole 
of the phosphorous is consumed. 


Experiment 2. After the glass flask has become 
cool and the white fumes have slightly 
settled, the cork may be taken out under 
water and the result carefully observed. 


RESULT :—Water rises into the flask. 
From this fact the following infer- 
ences may be drawn. 


Inferences :—~ 


(a) The burning of the phosphorous has 
withdrawn something previously in the 
flask, 


(4) The burning of the phosphorous has not 
taken up the whole of the air at first in 


the flask. If it had then water sufficient 
to fill the flask would enter, 


(¢) The amount of matter withdrawn by the 
process of burning is by measurement 
about one fifth the amount of air originally 
in the flask, , 


Exsperiments, similar to the above ; to be stated. 


Experiment 1. If iron filings be allowed to rust 
in air confined over water, one-fifth of the 
gas will disappear. 


Experiment 2. Mercury requires heating in 
confined air to show the same effect upon 
the enclosed air. A red powder is formed, 
called ‘ red oxide of mercury,’ 


ILLUSTRATIONS AND TEACHING 
HINTS. 


Fig. 1. An ordinary oil 
flask in which phosphorous 
is burning. 

Directions.—1. Cate must 
be exercised in making this 
experiment both on account 
of the readiness with which 
phosphorous takes fire and 
the cracking of the flask 
from sudden heating. 

2. Use a tightly fitting 
cork, and mount a half cork 
by means of a bodkin. In 
the hollow of the upper half 
cork place a piece of phos- 
phorous. 

3. When fixed in position 
the glass may be gently 
heated near the phosphorous 
which will then ignite. 

4. A duster may be thrown round the flask to guard against 
darger from the breaking of the glass. 


Fig. 2. Represents the water entering the flask after the cork 


has been withdrawn under water. 


The class should not only state that they notice water enters a 
portion of the flask but also the proportion of the flask they 
consider to be occupied by the water, 


‘The interences should be made it possible by the class. This 
portion of the lesson, if difficulty arises, may be made more clear 
by introducing a common glass syringe, or a piece of glass 
tubing. Show that when air is withdrawn water rises up the 
tube or the syringe, Similarly water enters the flask because 
something has been withdrawn from the enclosed air, 


Experiment 1 may readily be shown by suspending the filings 
in a glass standing inverted over water. As the filings rust 


* something is extracted from the air, and water in consequence 


rises in the vessel ; several hours are required for this operation. 


Experiment 2 requires several days and a careful regulation 
of the temperature, The red powder may be purchased and 
should be shown to the class, 


* Suggeste1 by Professor Armstrong in his Lectures to Teachers at the Central Guilds Institute, 
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General truth and inferences therefrom. 


General Truth. 


In all the above experiments one-fifth of the 
air volume disappears. Hence we infer :— 


Inferences. 


1. That the same material is taken from 
the air in evefy case. 


2. That the same substance is, in every 
case, left in the flask. 


B. Examination of the residue of material 
left in the flask. 


1. It occupies four-fifths the original volume 
ofair. See Fig. 3. 


2. The residue resembles air in being a trans- 
parent gas, 


3. It differs from air in that (a) objects will 
not burn in it and (4) animals cannot 
live in it. 


This substance which thus differs from 
air, and which has been shown to 
make up four-fifths of its volume, 
we call Nitrogen. 


Norr.—Because Animals cannot live in this gas it 
was first called Asofe, 


C. Presence of Oxygen. 


Experiments in search of the material taken from 
the air in each of the previous operations. 


Experiment 1, If the red oxide of mercury be 
highly heated it gives up the material—a gas 
—it took from the air in the above experi- 
ment, and then becomes ordinary mercury, 
see Fig. 4. 


Experiment 2. The gas thus given up has very 
different properties from either common air 
or nitrogen, ¢.¢., any smouldering object 
suddenly bursts into a brilliant flame when 
plunged into it, see Fig. 5. 


The general truth will be gathered by the children when the 
experiments are enumerated and when the children are asked to 
state a result common to all the experiments, 


1. The first surmise presents considerable difficulty and only 
the cleverest children should be expected to make it. A simple 
illustration will help the duller children :—Take a Ib. of apples, 
from these take away two apples and weigh again. Repeat the 
operation several times, and suppose each time there is exactly 
three-fourths of a Ib, left. The simplest explanation would be 
that the same two apples are taken away each time. 


2. The second surmise is the result of a simple calculation 
and all should be expected to make it successfully. 


Fig. 3. 

1. B represents the amount of water which enters the flask to 
take the place of the substance withdrawn. A répresents the 
amount of water required to fill the flask. 

2. Should be seen and stated by the class. 

3. Plunge a lighted taper into the residue after the phos- 
phorous has ceased to burn. It immediately goes out, 


Introduce the name Nitrogen when the children clearly see 
the difference between it and common air. 


Fig. 4. 

1. Fig. 4 represents the heating of the red oxide of mercury. 
(1) The red oxide is placed in the tube at OX and highly heated. 
(2) Ordinary mercury collects at M and (3) a gas is seen to 
enterthe flask at O. What is this gas? 


2. Fig. § represents a 
piece of smouldering 
wood affixed to the 
end of a piece of iron 
wire and then plunged 
into the new gas. 
The wood bursts into 
a blaze and the iron 
wire burns, 


Fig. 5. 
Taken from Hughes’ ‘Elementary Scizace Readers,’ No. 3, 
Standard V., page 100, 
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3. This gas, which the mercury first took from 
the air when moderately heated, and which it 
gives up again when highly heated, is termed 
Oxygen. We infer that Oxygen 
forms a part of ordinary air. 


Revision. 
Air is thus shown to contain two gases. 


1. Nitrogen, a gas which does not support 
either combustion or life, and which occupies 
about four-fifths the entire volume of air, 
and :— 


: Oxygen, another gas, which supports 
combustion, and which occupies about one- 
fifth the entire volume. 


3. Refer to previous experiments. When mercury was slightly 
heated it absorbed something frem the air and then became 
this red powder :—Now the red powder is highly heated and 
ordinary mercury is recovered, together with a gas which we 
assume to be the substance originally taken from the air. 


To be stated by the class in answer to questions upon the 
matter already taught, 





BLACKBOARD SKETCH. 


. If we burn Phosphorous in confined air something is withdrawn, 
The residue occupies about ths the volume of original air. 


. That which is left resembles air in appearance, 
It will not, however, support either a flame or life. 


This Gas is called 


itrogen. 


. If Mercury is heated in air it acts upon air in the same way as the 
Phosphorous, and changes to the ‘red oxide of mercury.’ 


. This red oxide, if further heated, yields two substances :— 


(a) The original mercury. 


(4) A gas which the mercury at first took from the air. 


. This gas differs from Nitrogen in causing objects ignited in it to burn with 


great brilliancy. 


It is called Oxygen. ' 


. Air is composed of four parts Nitrogen and one part Oxygen. 





Helps to the Study of Shakespeare's 
‘Hamlet,’ 


Acr II. Scene 2—continued. 


Line 355. ’s dlood,—God’s blood, form of oath 
derived from the Eucharist. 


Line 359. appurtenance of welcome,—what apper- died in 62 B.C 


tains or belongs to welcome. 

Line 360. comply with you in this garb,—treat you 
in this fashion. 

Line 361. extent,— condescension, must show 
fairly outwards,—must present a good appearance. 

Lines 366, 367. J am but mad -north-north-west, 


Vi rind is southerly Lcan tell a hawk | ' 
when the wind is southerly Lan i # eee Lem * | Plautus too light.— ‘The firit past OF this flat i peobsbily 


handsaw,—I am only partially mad: ‘handsaw’ is a 


i heronshaw, ovincial e for a) , ‘vw 
corruption of Aeronshaw, a provincial nam | pany in 1603: ‘scene undividable, a play tet which 


heron, pronounced in the eastern counties Aarnsa. 
In the Clarendon edition is given an ingenious and 
very probable explanation of, this passage, When 
pursued by a hawk, the heron usually flies with the 
wind; with the wind north-north-west it would fly 
towards the south, and the sportsman looking towards 
the sun would find it difficult to distinguish the hawk 
from its prey. With a southerly wind the birds would 
fly in the opposite direction, and the sportsman with 
his back to the sun could easily distinguish them. 





Line 368. 
you, 


Well be with you.—May it be well with 
Compare ‘ well is thee,’ Ps. cxxviii, 2. 
Line 372, /Aappily,—haply, perhaps, as in Act L, 
sc, I. 

Line 375. You say right, sir—This is said as if in 
continuation of a conversation with Rosencrantz, to 


prevent Polonius from gathering what he has been 
speaking of, 


Line 379. oscius,—a famous actor of Rothe who 
He taught Cicero to speak, and his 


name became a synonym for a great actor. 


Line 381. Bus, buz/—An exclamation signifying 
that his news was old, Blackstone says, ‘ Buz used to 
be an interjection at Oxford when anyone began a 
story that was generally known before.’ 


Lines 384—387. for tragedy, comedy, . ,. . 


imitated from the licence granted to the Globe Com- 
unity of place is observed, that is, in which the scene 
is the same throughout: ‘poem unlimited,’ 4 play in 
which the unities of place and time are not adhered 
to, Seneca and Plautus were Roman writers whose 
plays were occasionally performed at the universities. 


Line 388, the law of writ and liberty,—possibly as 
conjectured by the Clarendon editors, ‘ for repeating 
correctly what was written, and for freedom of im- 
provisation,’ 
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Lines 389—399. O /Jephthah . . . passing well.— 
Hamlet refers to a ballad founded on the story of 
Jephtha, judge of Israel, Judges xi. and xii. The old 
song quoted is printed in ‘ Percy’s Reliques.’ 

Lins 40, dot: fAlletes;—nsed in two senses, of 
succession and consequence, 

Line 406. the first row of the tious chanson,—the 
first stanza of the sacred song. 

Line 407. my abridgment,—used in double sense, 
that which cuts short my speech, and a dramatic per- 
formance for which it was a technical term. 

Line 410. talanced, — fringed with a_ beard. 
‘ Valances,’ the short hangings round a bed. 

Lines 412—414. Your ladyship is nearer... . 
within the ring —You, who take the lady's patt, have 
grown the height of a chopine since I saw you last. I 
hepe your voice has not ctacked past bearing, like a 
piece 6f gold tod mtich damaged to pass current. 
The female patts were taken by boys. ‘Chopine’ was 
a high cork shoe or sole used to faise ladies above the 
ground, Italian ¢ioppino, Spanish chapin, ‘ cracked 
within the ring.’—On this Douce says, ‘ There was a 
ring or circle on the coin, within which the sovereign’s 
head was placed; if the crack extended from the edge 
beyond the ring the coin was rendered unfit for 
currency.’ 

Line 415. rench falconers,—This seems to imply 
a sneer, such as is often made now at the expense of 
lrench and cockney sportsmen; but the Clarendon 
Press editors think the phrase ‘ fly at anything we see’ 
may not be intended to express contempt, but rather 
the fearlessness of French falcons. 

Line 416. straight,—straightway, at once. 

Line 417. taste of your quality,—sample of your 
professional ability, ‘ quality’ being used in the tech- 
nical sense before noted. fassionate,— impassioned, 
full of feeling, 

Line 422. caviare to the general,—unsuited to the 
public; ‘caviare’ is a preparation of the sturgeon’s 
roe, made in Russia. ‘Though highly esteemed as a 
dainty by the rich, it was not appreciated by the 
uncultivated taste of ordinary people. 

Line 424, cried in the top of mine,—overtopped 
mine, were of higher value, 

Line 426. as much modesty as cunning,—as much 
good taste as skill. 

Line 427. sallets,— salads having a piquant relish. 

Line 428. indict,—used for accuse; it is usually 
followed by ‘ for’ not ‘ of.’ affection,—affectation. 

Line 430. more handsome than fine,—having more 
of natural than artificial beauty. 

Line 431. thereabout,—that part, compare the use 
of ‘ whereabouts’ as a noun, 

Line 432. Priam's slaughter,— Priam was king of 
Troy, and when the city was taken he was slain by 

Pyrrhus, the son of Achilles. 

Line 435. The Hyrcanian beast,—the tiger. Shake- 
speare speaks of the ‘tigers of Hyrcania’ in third 
part of Henry VI., Act I, sc. 4, and ‘the Hyrcan 
tiger’ in Macbeth, Act III, sc. 4. Hyrcania was a 
province of Persia on the south of the Caspian sea. 

Lines 437—449. Zhe rugged Pyrrhus .... Old 
grandsire Priam seeks,—This speech is written in an 
elaborate style to distinguish it from the general 
language of the play in which it is set. ‘sable’ means 
black ; ‘ominous,’ fatal, bringing destruction. The 
ominous horse is the wooden horse which was planned 





by Ulysses, thie farriovs Greek chieftain, and sent intd 
the city filled with Greek wWettiers: ‘gules’ is the 
heraldic term for red ; its etymology is tineertain ; in 
French it is gueules, and may be from Persiari gAwl, 2 
rose, or Lat. gu/a, the mouth which is red when opeti. 
‘trick’d’ a term in heraldry signifying. painted, des- 
cribed by drawing not in words ; ‘ impasted,’ covered 
over with a crust laid of like paste; ‘o’ersized with 
coagulate gore,’—made stiff with congealed blood, 
from size, a kind of glue; ‘carbuncles,’ précious 
stones of a red colour. 

Line 456. ‘ unequal,)—for unequally. 

Line 459. senseless Jlium,—Troy stunned by the 
fall of Priam. It is from the name Ilium that the 
story of the Siege of Troy is called the Iliad. 

Line 462. fakes prisoner Pyrrhus’ ear,—arrests the 
action of Pytrhtis that he may listen. 

Line 465. milky head,—as we say snowy or hoary 
head. 

Line 465. painted tyrant,—picture of a tyrant or 
criiél wattior: Compare ‘ As idle as a painted ship 
upon a painféd ocean’ in Coleridge’s ‘Ancient Mariner.’ 

Line 466. sneutral to his will and matter,—indif- 
ferent as to his purpose, and to the subject of quarrel. 

Line 468. against,—just before the coming of. 

Line 469. vack,—body of clouds, Compare ‘the 
night-rack came rolling up ragged and brown.’— 
Kingsley’s ‘ Three Fishers.’ 

Line 471. Aush,—quiet: uncommon use of inter- 
jection as adjective. 

472. vregion,—used for air or sky. 

473. a@-work,—to work. Note use of prefix a, as 
in aflame. 

Line 474. Cyclops,—the fabled giants who in 
Vulcan’s smithy forged armour for Mars and thunder- 
bolts for Jupiter. 

Line 475. proof eterne,—unlimited power of resist- 
ance: ‘eterne’ is used only once more by Shakes- 
peare, in Macbeth. 

Line 480. -/lies,—fellowes, separate parts of the 
rim of wheel. In the north of England the word is 
still called fellies, 

Line 487. mobled qgueen,—the queen hastily muffled 
up. ‘mobled’ may be a corruption of muflled: in 
Sandys’ Travels the word ‘mabled’ is used in a 
similar sense. Mobled may be derived from mobdile, 
easily moved. Compare mob-cap, a full high cap. 
Probably the word was rarely used in Shakespeare's 
time. 

Line 490. d:sson rheum,—blinding tears, ‘ bisson’ 
occurs also in Coriolanus, with the meaning, blind, 
‘rheum’ is derived from Greek pew, I flow. 

Line 492. o’er-teemed,—having borne many children. 

Line 499. instant for instantaneous, 

Line 501. made milch,— moistened, made the 
burning eyes yield milk that is moisture, tears. 

Line 504. in’s eyes,—in his eyes, colloquial con- 
traction. 

Line 506. welldestowed,—lodged suitably. 

Line 508, abstract and brief chronicles of the time, 
—summary and condensed records of the age; 
abstract is a noun: compare use of ‘abridgment’ 
earlier in this scene. 

Line 509. you were better have,—it would be better 
for you to have. 

Line 512. God's bodykins,—an oath derived from 
the elements of the sacrament, 
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Line 513. @/ter his desert,—according to his merits. 
Compare ‘deal not with us after our sins’ in the 
Prayer Book. oe 

Line 530. peasant slave, —rude serf, like the villeins 
attached to the soil. 

Line 534. that from her working all his visage 
wann’d,—that through the soul’s action his whole 
countenance grew pale. ‘ Wanned’ is an instance of 
an adjective turned into a verb. 

Line 535. @spect,—accented on last syllable, 

Lines 536, 537. Ais whole function suiting With 
forms to his conceit,—the action of every part of his 
body adapting itself with outward signs expressive of 
the conception of the character. 

Line 541. cwe,—a technical term among players, 
here used for prompting circumstances. 

Line 544. appal the free,—frighten those who were 
free from guilt. 

Line 545. amaze,—confuse or confound. 

Line 548. ‘A dull and muddy-mettled rascal, 
peak,—a slow, weak-spirited fellow, pine or mope ; 
‘rascal’ was the name for a lean deer. 

Line 549. /ohn-a-dreams,—John the dreamer, a 
nickname for a dull-witted person. wnpregnant of my 
cause,—not inspired as I should be with such reason 
for action, 

Line 551. 
him as king. 

Line 552. 
flicted, 

Line 556. 

Line 558. 
God’s wounds. 

Line 559. pigeon-livered,—spiritless, meek as a 
pigeon, Compare lily-livered, white-livered. Jack gall, 
—have no courage. 

Line 561. fatted all the region kites,—fattened all 
the kites (birds of prey) in the air. 

Line 562. offal,—carrion, coarse flesh. 

Line 563. Aindless, without natural feeling. 

Line 568. fall a-cursing like a very drab,—set my- 
self to cursing like a low, vile woman. 

Line 570. <Adout, my brain /—go about, brain set 
yourself to work. 

Lines 570—574. J have heard .... their male- 
factions. A similar passage occurs in Massinger’s 
‘Roman Actor,’ Act If. Sc, 1, and Heywood records 
examples of murders being discovered in this way at 
l.ynn and Amsterdam, 

Line 573. presently,—immediately. 

Line 579. ‘tent him to the quick,—probe him to the 
living nerves ; ‘tent’ is a medical term for linen put 
into a wound. dut dblench,—only start, or flinch. 

Line 585. abuses me,—deceives me. 

Line 586. more relative,—more definite, having 
closer relation to the facts. 


property,—what specially belonged to 
defeat was made,—destruction was in- 


who does me this ?—notice dative ‘ me.’ 
*Swounds,—a_ profane oath, meaning 


Act III. Scene 1. 


Line 1. drift of circumstance—roundabout plan ; 
compare Act II, Sc, 1, ‘by encompassment and drift 
of question.’ 

Line 3. grating,—ruffling, irritating. 

Line 7. forward to be sounded,—ready or willing to 
be drawn into confidence. 

Line 8. eeps alogf,—nominative ‘he’ omitted, 
‘aloof’ from adi off, or, according to Wedgwood, a, on ; 
loof, luff, windward side. 
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Line 12. with much forcing of his disposition,— 
as if constraining himself. 

Line 13. miggard of question,—sparing of conver- 
sation, ‘niggard’ is from Icelandic. 

Line 14—15. assay him to any pastime,—put him 
to the test by means of amusement, 

Line 17. o'er-raught,—overtook, old form of over- 
reached, 

Line 22, deseech’d—besought. Shakespeare uses 
both forms for the past tense of this and other similar 
verbs, 

Line 25. give hima further edge,—encourage him, 
whet his appetite or desire for the play. 

Line 31. affront,—confront, meet. 

Line 32. /aw/ful espials,—spies having a right to 
watch. 

Line 43. Gracious,—Gracious majesty, addressed 
to the King; this adjective does not occur elsewhere 
without a noun, 

Line 45. may colour,—may form an excuse for. 

Line 53. ‘0 my most painted word,—compared with 
my false or disguised speeches. 

Line 58. outrageous,—from Latin w/tra, beyond ; 
low Lat. u/tragium, old French oultrage, excessive, 
violent, or cruel beyond measure. 

Line 59. to take arms against a sea of troubles. 
This is an instance of mixed metaphor, which is quite 
excused by its picturesque boldness, and by the fact 
that ‘sea of troubles’ is a familiar form of expression 
for a host coming in succession like waves, Pope 
would read ‘siege of troubles,’ Warburton ‘assail,’ 
and Singer ‘ assay’ for sea; but no such change seems 
needful. 

Line 66. There's the rub,—there’s the hindrance, 
the check ; ‘rub’ is a technical term in the game of 
bowls, for the accident of one bowl ,being checked or 
turned out of its course by touching another, 

Line 68, mortal coil,—entanglement of the body. 
‘Coil’ now commonly means a quantity of rope or 
wire wound in rings; but in Shakespeare it usually 
implies confusion ; and is still so used in the north of 
England, It is derived from Latin colligere ; col, 
together; Jegere, to gather, and comes through old 
French coillir, Fr. cuetllir. 

Line 69. must give us pause, 
the respect, the consideration, 

Line 70. ‘that makes calamity of so long life,—that 
causes calamity to live so long, that is makes people 
willing to live and bear their troubles, 

Line 72. despised love,—‘ disprized’ occurs in the 
folios, and is for some reasons preferable, 

Line 74. ‘¢akes,—puts up with, endures, 

Line 75. “guietus,—settlement, quittance: A legal 
term for the settlement of an account. 

Line 76. a dare bodkin,—an unsheathed dagger, or 
a mere dagger or stiletto. /fardels,—burdens, bundles, 
or packs, ‘fardel’ is an old form of French fardeau, 
a bundle or pack. 

Line 77. grunt,—groan, from which it is probably 
derived. 


Line 79. d0urn,—boundary or limit, French dorne, 
Old French donne. 


(To be continued.) 


must cause us to stop. 
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Christopher Columbus, by Zamartine. 


TRANSLATED BY A, M, BOWER, F.R.G.S., 


Late Master in University College School, London, 


CHRISTOPHE COLOMB. 


“ 
PREMIERE PARTIE, 


CHRISTOPHER COLUMBUS. 


First PART. 


CHAPTER XIII. 


Le moine, confirmé 

dans ses impressions 

par ’épreuve de ses idées 
sur la science 


du médecin Fernandez 

et sur ’expérience 

du pilote Velasco, 

se passionna avec eux 

pour son héte. 

Il Pengagea a laisser 

son enfant A ses soins 

dans le monastére 
Rabida, 

dX se rendre A la cour 

pour offrir sa découverte 


de la 


d Ferdinand et & Isabelle, 

et 4 solliciter de ces souve- 
rains 

assistance nécessaire 

4 Paccomplissement 


de ses pensées. 

Le hasard rendait 

le pauvre moine un _ intro- 
ducteur 

naturel et puissant 

i la cour d’Espagne. 

Il Pavait habitée longtemps, 


il avait eu loreille 
et la conscience d’Isabelle, 


et, depuis que son goit 
pour la retraite 
avait éloigné du palais, 


il avait conservé 
des rapports d’amitié 
avec le confesseur nouveau 


qu'il avait donné & la reine. 


Ce confesseur, 
ministre de la conscience 


des rois & cette époque, 


était Fernando de Talavera. 
1] lui fournit 

léquipage convenable 

pour se présenter 


décemment,a la cour, 

une mule, un guide, 

une bourse de sequins, 

et ’embrassant sur le seuil 


du monastére, 
il le recommenda, 
lui et son dessein 


The monk confirmed 

in his impressions 

by this test of his ideas 

(based) on the scientific 
knowledge 

of the doctor Fernandez 

and on the experience 

of the pilot Velasco 

grew warm with them 

in favour of his guest. 

He persuaded him to leave 

his child in his charge 

at the monastery of La 
Rabida, 

to betake himself to the court 

to make an offering of his 
discovery 

to Ferdinand and Isabella, 

and to ask those sovereigns 
for 

the necessary assistance 

towards the accomplish- 
ment 

of his designs. 

Chance caused 

an introduction from 
poor monk 

(to be) easy and effective 

at the Spanish court. 

He had lived there a long 
time, 

he had had (possession of) 
the ear 

and (the) 
Isabella, 

and, since his predilection 

for a life of solitude ; 

had removed him to a dis- 
tance from the palace, 

he had preserved 

friendly relations 

with the succeeding (father) 
confessor 

whom he (himself) 
chosen for the queen. 

This (father) confessor, 

the director. of the con- 
science 

of the sovereigns of this 
period, 

was Fernando de Talavera. 

He provided for him 

a suitable outfit 

to enable him to present 
himself 

as became him at court, 

a mule, a guide, 

and a purse of sequins, 

and embracing him on the 
threshold 

of the monastery, 

he commended him, 

himself and his purpose 


the 


conscience of 


had 





au Dieu qui inspire, 


et aux hasards 
qui servent 
pensécs, 


les grandes 
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to God who gives the inspi- 
ration, 

and to the fortune 

which favours the projects 
of genius, 


CHAPTER XIV. 


Colomb, 
pénétré de reconnaisance 


pour ce premier et généreux 
ami, 
ui ne l'abandonna jamais 
des yeux et du coeur, 


et A qui il renvoya toujours 
depuis l’origine de sa fortune, 


s’achemina vers Cordoue, 


C’était la residence actuelle 

de la cour. 

Il marchait avec cette con- 
fiance 

dans le succés 

qui est Villusion 

mais aussi |’étoile du génie, 


Cette illusion 

ne devait pas tarder 

ad se dissiper 

et cette étoile & se voiler, 


Le moment oi 
laventurier génois 
venait offrir un monde 


4 la couronne d’Espagne 
semblait mal choisi. 
Ferdinand et Isabelle, 
loin de songer & conquérir 
des possessions _ problé- 
matiques : 
au dela des mers inconnues, 
setaient occupés a recon- 
quérir 
leur propre royaume 
sur les Maures d’Espagne. 
Ces Musulmans conquérants 


de la Péninsule, 
aprés une longue 
et prospére possession, 


se voyaient enlever 
une a une les villes 


et les provinces dont 

ils avaient fait une pattie. 
Vaincus partout 

malgré leurs exploits, 

ils n’occupaient plus que 


les montagnes et les vallées 

qui entouraient Grenade, 

capitale et merveille 

de leur empire. 

Ferdinand et Isabelle 

employaient _ toute 
puissance, 

tous leurs efforts 

et toutes les ressources 

de leurs deux royaumes unis, 


leur 


A arracher aux Maures 


Columbus, 

deeply-moved 
tude 

for this first generous friend, 


with grati- 


who never dismissed him ' 

from (his) sight or from (his) 
thoughts, 

and to whom he attributed 

ever afterwards the begin- 
ning of his success, 

started on his way towards 
Cordova, 

It was the then residence 

of the court. 

He walked 
confidence 

in success 

which is the illusion 

as well as the guiding star 
of genius, 

That illusion 

was not to be long 

before disappearing 

and that star in becoming 
overclouded. 

The moment when 

the Genoese adventurer 

came to lay a world at the 
feet 

of the crown of Spain 

seemed ill chosen. 

Ferdinand and Isabella, 

so far from dreaming of the 
conquest 

of visionary empires 


on with that 


beyond unknown seas, 

were employed in winning 
back 

their own dominions 

from the Moors in Spain. 

These Mahommedan., con- 
querors 

of the peninsula, 

at the close of a long 

and prosperous period-of- 
possession 

saw their towns 

won from them (se) one by 
one 

and the provinces of which 

they had made a fatherland. 

Beaten back on every side 

in spite of their heroic 
resistance 

they occupied only 

the mountains and valleys 

which encircle Granada 

the capital and the wonder 

of their empire. 

Ferdinand and Isabella 

exerted all the power, 


(all the) strength 

and (all the) resources 

of their two kingdoms 
united, 

to wrest from the Moors 
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cette citadelle des Espagnes, 


Unis par un mariage 
politique 
que l'amour avait cimente, 


et qu'une gloire commune 


illustrait, l'un 

avait apporté en dot 

le royaume d’Aragon, 

l'autre le royaume de Castile 


A cette communauté 

de couronnes. 

Mais bien que le roi et la 
reine 

eussent confondu ainsi 

leurs provinces séparées 

en une seule patrie, 

ils conservaient neanmoins 


une domination distincte 
ct indépendante 
sur leur royaume héréditaire. 


Ils avaient leur conseil 
et leur ministres A part, 
pour les intéréts réservés 


de leurs anciens sujéets per- 
onnels., 

Ces conscils ne se confon- 
daient 

en un seul gouvernement 


que dans les intéréts patrio- 


tiques 
communs aux deux empires 
et aux deux époux. 
La nature semblait 
donné 
ces deux souverains 
des formes, des qualités 
et des perfections du corps 
et de l'Ame diverses, 
mais presque égales, 
comme pour completer 
l'un par l'autre le régne 


avoir 


de prestige, de conqucte 

de civilisation et de 
erite 

quelle leur destinait, 


pros- 


Ferdinand, un peu 
plus Agé qu’lsabelle, 
était un guerrier accompli 


et un politique consommeé, 


Avant Vdge ot Vlhomme 
apprend 

par la triste expérience 

A connaitre les hommes, 

il les devinait. 

Son seul défaut était 

une certaine incrédulité 

et une certaine froideur 

qui viennént de la défiance 

et qui ferment le coeur 

4 Venthousiasme 

et d la magnanimité. 

Mais ces deux vertus 

qui lui manquaient 

hun certain degré étaient 

compensées dans ses conseils 

par la tendresse d’Ame 


this citadel of both (the) 
Spains. 

United by a political mar- 
riage 

which love had cemented, 

and on which a glory shared 
by each 

shed its light, one 

had contributed as dowry 

the kingdom of Arragon, 

the other the kingdom of 
Castile 

to this federation 

of royalties. 

But although the king and 
the queen 

had thus blended 

their separate provinces 

into one single country 

they (each) nevertheless 
preserved 

a government distinct 

and independent 

over their hereditary king 
dom. 

They had their Council 

and their different ministers 

(to watch over) the special 
interests 

of their original personal 
subjects. 

These Councils only were 
fused 

into one single governing 
body 

in(when discussing) patriotic 
interests 

that concerned both empires 

and both partners. 

Nature seemed to have be- 
stowed on 

these two rulers 

persons, attributes 

and perfections of body 

and soul, diversified, 

but well nigh equal, 

as if to complete, 

the one by the other, the 
reign 

of prestige, conquest, 

civilisation, and prosperity 


that she had destined for 
them. 

Ferdinand, somewhat 

older than Isabella, 

was an accomplished 
warrior 

and a politician of consum- 
mate ability. 

Before the age when man 
learns 

by bitter experience 

to know (the ways of) men, 

he divined them intuitively. 

His only failing was 

a certain distrust 

and a certain indifference 

which spring from suspicion 

and which closed the heart 

against enthusiasm 

and magnanimity. 

But these two virtues 

which were wantingin him to 

a certain extent were 

compennnens in his policy 

by the gentleness of soul 


et par l’'abondance de coeur 
et de génie d’Isabelle. 


Jeune, belle, admirée de tous 
adorée de lui, instruite, 
pieuse sans superstition, 


éloquente, pleine de feu 

pour les grandes choses, 

dattrait pour les grands 
hommes, 

de confiance dans les grandes 
pensées, 

elle imprimait au coeur 

et d la politique de Ferdinand 

’héroisme qui vient du cceur, 


et le merveilleux 
qui vient de Pimagination, 


Elle inspirait, 
il exécutait. 
L’une trouvait sa récompense 
dans la renommée de son 
époux, 
lautre la gloire dans l’admi- 
ration 
et dans l’amour de sa femme, 
Ce régne A deux, 
qui devait devenir presque 
fabuleux pour l’Espagne, 
n’attendait, 
pour s’immortaliser A jamais 
entre tous les régnes 
ue l’arrivée de ce pauvre 
tranger qui venait implorer 
entrée du palais de Cordoue 


la lettre d’un pauvre moine 


d la main, 


(and) abundance of heart 

and fertility of (the) genius 
of Isabella. 

Young, beautiful, admired 
by all, 

adored by him (her hus- 
band), cultivated, 

religious but not 
stitious, 

eloquent, full of enthusiasm 

for a noble cause, 

(full) of sympathy 
greatness, 

(full) of confidence in noble 
thoughts, 

she impressed on the heart 

and policy of Ferdinand 

that heroism which springs 
from the heart, 

and love-of-the-marvellous 

which. js the offspring of the 
imagination. 

She inspired, 

he executed. 

The one found her reward 

in the celebrity of her hus- 
band, 

the other his glory in the 
admiration 

and the love of his wife. 

This dual sovereignty, 

which was to become almost 

fabulous in Spain, 

was only awaiting, 

to immortalize itself for ever 

among all reigns, 

the coming of this poor 

stranger who came to beg 

admittance at the palace of 
Cordova 

(with) the letter of a poor 
monk 

in his hand, 


super- 


with 


Notes. 
CHAPTER XIII, 


Translate : 


The prior was-ardent-in-his-seal for his guest. 
Le confesseur nouveau (see ch. 


xii). Monastére is masculine, 





although ére is a feminine termination, because it is from a Latin 
neuter monasterium. Convenable four: prepositions do not 
take the same case before nouns and before infinitives, as : 
lair est nécessaire @ la vie four vivre; il est nécessaire de 
travailler. Il /e (Aim) recommanda, /1i (Aim) and son dessein : 
lui also means (0 him, to her, to it, 


CHAPTER XIV. 


Tarder @ faire = to be long in doing : tarder de faire = to 
long todo. ‘Translate: These illusions were not to be long in 
becoming scattered. I long (il me tarde) fo see you. Apres 
une Jongue et prospere possession (Zve’s Fr. Gram., par. 34, 5, 
and 6). Arracher aux Maures cette citadelle: verbs of aking 
away govern the dative of the remoter object (aux A/aures), 
Note, une commune voix, unanimously, and une voix commune, 
a common voice. Bien que takes subjunctive (eussent). Lun 
(wn seul) and dans both mean iz but days is the more restricted 
of the two (see Zve’s Fr. Gram., par. 159). Note, Ferdinand 
était guerrier (no article), but F. était we guerrier accompli 
Eve's Fr. Gram., par. 19). 

Avant Vige: avant, of time: devant, of place. 
vss «» gue Yarrivée (ne ... que = only). 


(To be continued.) 


N'attendait 


as 
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The Musical Instrument (Violin) Maker 
of Cremona. 


Scéne IX. 


Scene IX. 


Filippo, Maitre Ferrari, Sandro. 


Master Ferrari. 


[entrant au fond. 


Allons! Sandro... Filippo... 
’heure approche, 

Et vous nétes pas préts 
encor!...Quadruplecroche! 


[entering at the back of the 

Stage. 

Come! Sandro...Filippo... 
the hour draws near, 

And you are not ready yet! 
... Holy semi-quaver ! 


Sandro. 


[entrant a droite. 
Si fait, patron ! 


[entering from the right. 
Oh yes, patron ! 


Filippo. 


[désignant les deux étuis. 
Voici nos envois préparés. 


[ pointing to the two cases. 
Here are our cases 
ready, 


two 


Master Ferrari. 


Jespére, mes enfants, que 
vous triompherez 

L’un ou lautre. Je suis un 
maitre, et les profanes 


Peuvent sur leurs crins-crins 
user des colophanes ! 


Le prix sera pour nous—Je 
viens de faire un tour 

Dans la ville et partout 
s’annonce le grand jour. 


Les gens endimanchés vont 
voir en ribambelle 

Sassembler le jury; le 
maitre de chapelle 

Déja siégé au fauteuil et son 
noble profil 


loin, 
un 


poudré 
pommier 


Se voit de 
comme 
davril. 

Il circule dans l’air un souffle 
mélodique, 

Dans ka rue, on respire, on 
sent de la musique. 

Par la flite d’Euterpe et le 
luth d’Apollion ! 

A chaque carrefour s’accorde 
un violon, 

Dans tous les pignons noirs, 
dans toutes les tourelles, 
On entend doucement gémir 

les chanterelles, 

Et Crémone, ot grandit un 
confus crescendo, 

Semble un orchestre avant le 
lever du rideau ! 


I hope, my children, that 
you will be successful 
The one or the other. I am 


a master and the vulgar | 


crowd of competitors 
May rub their wretched 
fiddles with resin as hard 
as they please |... 
The prize will be ours. I 
have just had a turn 
Through the town, and 
everywhere the great day 
announces itself. 
The peoplein Sunday clothes 
havecome in crowds tosee 
The jury assemble; the 
bandmaster 
Is seated already in the arm- 
chair, and his noble 
profile 
Is seen from afar, powdered 
like an apple-tree in April. 


- . . t 
There circulates in the aira 
melodious breath, 


In the street, one breathes, | 


one scents music. 

By Euterpe’s flute, and by 
Apollo’s lute ! 

At everycross-street a fiddle 
is being tuned, 

In all black gable-ends, in 
every turret, 

One hears the highest 
strings sweetly wailing, 
And Cremona, where a con- 

fused crescendo increases, 
Seems _an orchestra before 
the rising of the curtain ! 


Sandro, 


Ainsi, maitre, il est temps de 
partir? 


It is then time to start, as 
you say, master? 


Master Ferrari. 


Certe, en route ! 


Certainly, let us go! 


Sandro. 


Me suis-tu, Filippo? 


Are you going to follow me, 


Filippo? 


| Avec le tien. 





Filippo. 

Non, camarade. Ecoute... No comrade. Listen... 

Partout ot je me montre, on Everywhere where I show 
se moque de moi, myself, they laugh at me, 

Et tu m’obligerais d’emporter And you would oblige me if 
mon envol you would take my case 

along 

Agis en loyal With yours. 
adversaire, adversary, 

Car tantdt, n’est-ce pas? tu For just now, you were not 
n’étais point sincére. sincere, were you ? ; 

D’ailleurs, lHdtel-de-Ville Besides, the town-hall is 
est & deux pas dici. hardly two strides from 

here, 

[Sandro prend, en détournant [Sandro setzses, whilst turn 
la téte, la main que lui tend ing away his head, the 
Filippo. hand which Filippo holds 

out to him. 

Allons, Sandro, rends-moi ce Come, Sandro, render me 
service ! this service ! 


Act as a loyal 


Sandro, 


Oui. Yes, 

Lilippo 

Merci ! Thank you ! 

[Sandro sort, emportant les [Exit Sandro, carrying the 
deux violons dans leurs two violins in their cases, 
étuis. 


Notes: 
Scent VITI. 


Voi-la = see there ! In vof-ci and vot-/d the Verb vot has no s 
Tout-e naturelle: /o#¢, adverb, stands before a vowel : fevte 
before a consonant as here. 7en voir admirer: admirer = to 
be admired : e = of her, by her, because we say admirer de. 
Renoncer, resister, obéir, survivre, pardonner, succéer are all 
followed by @ in French, but an accusative in English. L’on 
essat-ra for essai-era for the sake of the verse. Qz’on fit is 
subj. after croire (fe n’aurais jamais cru) used _ negatively, que 
je fs! ... mon fis, note the - ig St and sé fait = ont th 
answer to a question put negatively. Crin-crin is a minietic or 
onomatopeeic word formed from the sound. Colofhane, more 
correctly Colophone, was originally brought from Colophon in 
Ionia. Une tour = a tower. ‘Se vort, lit. sees ttseli Euterpe 
(one of the nine muses) was Muse of lyric poetry. 

Luth, pronounced /ué (t sounded). 
sharpest string in a violin, 


La chanterelle is the 
Me swis-tu? Suis = follow and am, 
Translate :— 

Je suis ce que je suis, 

Je ne suis pas ce que je suis (follow) ; 

Car si j’étais ce que je suis (follow), 

Je ne serai pas ce que je suis, 


(To be continued. ) 


Test Examinations in Arithmetic for 
Pupil Teachers. 


First YEAR, 
Males. 


1, What is the difference between a Common Mul- 
tiple and the Least Common Multiple of two or more 
numbers, What is the least sum of money I could 
pay with half crowns, or florins, or shillings, or three- 
pences ? 
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. A owns 4 of a ship, B 2 of it, and C the remain- 
Cs share is worth £76 less than A’s; what is 
ie value of the ship? 


3. What is the difference between Decimal and 
Divide 4 of 4°8475 by a°5, and 


Vulgar Fractions ? 


subtract }3 from the result. 


4. Vind the value of "3428571 of ‘Bs of 3 tons 
6 cwt. 


SOLUTIONS, 


t. A Common Multiple is a number which will contain each 
of the given nuwbers an exact number of times without a 
remain ter, and the Least Common Multiple is the least number 
which contains them. 
2s, 6d zod, 
24. 24d. |" 
<, 12d, | 
Rue 3d. 
© | 30, 24, {2,3 
5. 4 

~M. = 6xX5x4 
120; 
1201, 


rhe L.C,M. of 30, 24, 12, and 
3, is required. 


= fos, Ans, 


} + }) 
S490 


ce between A's and C's shares 

4 . 

S—7 
24 


l¢ 
a4? 


= £76 x 24 
£1,824. Ans, 


*. Value of ship 


Devimal Fractions have either 10 or some power of 10 for 

their denominators (although the denominators are not expressed); 

nl Valgar Fractions are not limited in their denominators to 
‘rs of 10, 

4°5475 

4 

7 | 19°3900 


2°5)2°77( 1103 


1, oF po ve 


25 
*7 
<j 
25 
7oo 


200 
—_—— 


16)13°0( S125 
128 
20 
16 
40 
32 
so 
ko 
— 
1103 
S125 
‘2955 Ans. 
‘3428571 of. 88 of 3 tons 6 ewt. 
"3h of §§ of 66 ewt. 
8 t7 2 
2 Bx t 
( ' of > of ~) cwl, 
7a Qo i 
35 3 
7 


} cwl, 


Females, 


1. Make out a bill in proper form, and receipt it, for 
the following articles :— 

g dozen and g eggs at rod. per dozen; 54 Ibs. of 
butter at 1s. 5d. per lb.; 7} Ibs, of cheese at 11d. per 
lb.; 19 lbs. of soap at 33d. per lb.; 3 hams, each 18 
Ibs., at 74d. per Ib. 


2. A bankrupt’s debts are £4,928 15s., and he is 
able to pay 12s. 11d. in the pound; what is the value 


of his assets ? 


3. What is the greatest number which will divide 
64,200 and 74,800, leaving remainders of 14 and 76 
respectively ? 


4. At £3 6s. 8d. per acre, what is the rent of 
29 acs. 2 rds. 34 pls. for 3 months? 


SOLUTIONS. 


17, Broad Street, 
Birmingham, 
September 26th, 1887. 
Mrs, Chapman, 
Bought of Myers and Kay. 


= 
= 


om tee 


& 
9 doz. and 9 eggs at 10d. per doz.... 
54 Ibs. of butter at 1s. §d. per lb. ... 
7 »» Cheese at 11d, = : 


+ 


” ’” 


19 soap at 33d. 
3 hams, each 18 lbs., at 74d. 


wu Qn on 
OoenxnwoO 


Recleived same tilme. 


Miyers and Kaly. 


Working. 


10d, } 
Is, §d. 
9 


sw 
ee 
a & 


8s. 14d, 
7s. 94d. 


6s. 7 ia 
§s. 1igd. 
£l 13s. 9d. 


itd, 


noun 


ER 
w ue 
a a 


X+++4 
oe 
tung 


x 3 


2. oe * 

tos. |} | Lt | 4,928 15 O = Value @ £1 
2s. 6d. | { | sos. | 2,464 7 6 

sd. | 4 | 2s. 6d.) 616 1 st 
102 13 7 


3id. 
7ha. x 18 


in the £. 











3. The G. C. M. is required of :-— 
64,200 — 14 and 74,800 — 76 = 64,186 and 74,724 ; 
64,186 | 74,724 
63,228 | 64,186 
958 | 10,538 
10, 538 
The divisions are performed forwards and backwards, the 
quotients being omitted, 
.. Greatest number = 958. Ans, 


£ s. d. 
2rds.!}| tac, | 


| 


29 acs. 
2 rds, 
20 pls, 
10 5, 
re 
sy 29 acs, 2 tds. 34 pls. ,, 


20 pls, | } | 2 rds. | 
10 4, | $|20pls.| 
4» |%) »» 





19} cw, 
w= 19 cwt. I qr. 20 lbs. Anr, 





Rent of 29 acs, 2 rds. 34 pls. 
for 3 months. 








‘ 
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SECOND YEAR. 
Males. 


1. At what rate per cent., simple interest, will 
£762 10s. amount to £882 11s. rold. in 34 years? 

2. Define the terms ‘premium,’ ‘par,’ and ‘discount,’ 
in regard to stocks. 

By investing a certain sum in the 4 per cents, at 94 
a person obtains an income of £268 1os.; what’ 
income would he obtain by investing an equal sum 
in the 34 per cents, at 894? 

3. If 13 per cent. be lost by selling coals at 14s. 6d. 
per ton, at what price per cwt. should they be sold to 
gain 10 per cent, ? 

4. What sum of money must be invested to amount 
to £405 12s. in 2 years at 4 per cent., compound 
interest ? 

SOLUTIONS, 
fe & 
882 11 10} 
762 10 O 
120 _1_ 10} 
Interest for a year a I = 3} 
. Tosd. xX 3 


Amount 
Principal 
.". Interest 


£ ae 

: YOR 2: 34 6 3: Rate per cent. 
4 2 
68 12 6 


4 
61)274 10 0 (£4 10s, 
244 
3° 
20 
610 
61 


‘ — aé 1 
.". Rate per cent. = 4}. Ans. 


2. When the pice of £100 stock is more than £100 in money, 
the stock is said to be at a premium. When the price is £100, 
the stock is said to be at far. When the price is less than £100, 
the stock is said to be at a discount, 

£ &£ 

80} tI :: £268 tos. : Income. 


47 3 
° _ 2% BX 537 
.. Income = 4x X79 X 2%: 
= 27f. 
= £246 1§s. Ans. 
3. (£100 = 13) : (£100 + 10): 14s. 6d. : Selling price per 
ton in 2nd case. 
. £87 : SUMO :: 14s. 6d. : Selling price per ton. 
12 
Ww 
2 
220d; 


.*. Selling price per cwt. = 220d. + 20 
=1id, Ans. 


4. £104 = Amoitint of £1ooin 1 year 
for 2nd year 


4°7,=&= ‘16 = Interest $s 
F rota = Amount 4, in 2 years. 
£405 12s: = £4053 = £4056; 
“) £8 : Lyoye :: L100 : Principal, 
13°52 5°°7 
= 13°§2)5070(3754- 
4056 
10140 
9464 
6760 - 
6760 
*, Sum = £375; Ans. 





Females. 

1. Prove the rule for dividing one fraction by 
another, taking the example 5 — $. 

2. A quantity of coffee has chickory added to it, so 
that the chickory is } of the whole mixture. If the 
mixture be worth 1s. 8d. per Ib. and the chickory 6:1. 
per lb., what is the value of the pure coffee per lb. ? 

3. What is the difference between ,'; of 2} tons and 
is Of 54 cwt.? 

s 
4. Reduce si x 33 — 


r+ 


v 
SOLUTIONS, 
1 TF EXE = He 
Proof af Rule.—If } be divided by 6, the result is ? = of 
9x 0 
v«3 but this result is 7 times too small, or, in other words, is 
only one-seventh part of the required quotient, since, instead of 
dividing by 6, we have to divide by $, which is only one-seventh 
part of 6; the quotient of $ + $ must be therefore 7 times 
greater than if the divisor were 6; hence the result ,%; must be 
multiplied by 7, in order to obtain the proper quotient ; 
*, Quotient = yy xX 7 
on Le 
54 
= $} 


2. Value of chickory in 1 lb. of mixture 


iy to a decimal. 


gd. 

1}d., 

1s. 8d, — hd, 
(20 — 14)d. 
184d, ; 

184d., 

183d. xX } 

47 


a(x} 
2 


a —d, 
2 


*. »» coffee ” ” ” 


Value of ¢ lb. of pure coffee 
.. Value of pure coflee per lb, 


= 234d. 


= Is. 114d, Ans. 
5 


1 } x vs 
3. py of 2} tons = (4 x yx ~ x 4 qr’. 
8 
2 
2) qrs. 
2 qrs. 14 lbs, ; 
(y% x 4," ) cwt. 
}} cwt. 
Iy'y cwt. 


vs of 54 cwt. 


I cwt. 34 lbs. ; 
I cwt. 35 lbs. — 2 qrs. 14 Ibs, 
gr. 17:3 Ibs. Ans, 


I 
bE 


.”. Difference 


+x WHNNN NNT 


Nw 
a 
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Tuirp YEAR. 
Males. 


1. Find the discount on a bill for £712 10s., due 
4 months hence, at 4 per cent. What would be the 
amount of the error, if interest were calculated instead 
of discount, and in whose favour would it be? 


2. Of five casks, each containing 250 gallons, one 
leaked 18 per cent., another 17 per cent., the third 23 
per cent., the fourth 11 per cent.,and the fifth remained 
staunch ; what was the average quantity left in the 
casks ? 


3. What is meant by the square root of a number? 
lind the square roots of 34444 and of 11§ to four 
places of decimals, 


4. How long will it take a person to walk round a 
square field, the area of which is 28 acres 4,356 square 
yards, at the rate of 44 miles an hour? 


SOLUTIONS. 


1, Interest oh £100 for 4 months at 4 ° 
= § of h4 
= £14; 


£ 
1} 
3 


: Discount, 


76)712 10(9£ 
684 
28 
20 


570( 75. 


*, Discount = 


3)2850 
£9°58 
20 


5. 10°98 


Amount of error 


*, Interest = £9 10s. 


= £9 10s. — £9 7s. 6d, 
s: 2s. 6d. Ans. 


It would be in favour of the discounter. Ans. 





2. Quantity lost in the four casks 
(18 + 17 + 23 + If) per cent. of 250 gals. 
69 °/, of 250 gals. 
= (600 x 24) gals. 
(138 + 344) gals. 
= 1724 gals. ; 
Quantity left in the five casks 
= 250 gals. X 5 — 172} gals. 
= (1,250 — 1724) gals. 
= 1,077} gals. ; 
Average quantity left in the five casks 
1,0774 gals. + § 
= 2153 


vals. Ana, 


| 


' 





| when multiplied by itself, wi 


3. The square root of a given number is a number which, 
ll produce the given number. 


9826 + 174 
289 
19992 ; 


on = Sit Ans. 
11°625(3°4095... 
9 


344 = =: 


64 | 262 
56 _ 
6809 | 65000 
61281 
371900 
340925 


3225 


68185 


ac. sq. yds. 
23 4,356 
4840 
38720 
9680 
__ 4356 
I 39,876 sq. yds, 
13'98'76(374 yds. 
A 3 
67 | 498 
| 469 
744 | 2976 
2976 


Perimeter of field 374 yds. X 4 
1,496 yds. ; 
miles, yds. hour. 
4} 1,496 i: I 
370—Ci«‘ a 
aye x Oo x 3 ,, 
476Q X Y 
88 3 
min. 


Time 


nt 
5 


11} min. 
II min. 20 sec. Ans. 
—_—_————<———X* 


Females. 
1. Prove the rule for pointing in multiplication of 
decimals, taking 4°73 X ‘0068 as the example. 
Simplify 5°83 -- 2°54 of *625. 


2. What decimal of 3 cwt. 3 qrs, is 375 of 7 cwt 
16 Ibs. ? 


3. Explain ‘ Rule of Three Direct,’ and ‘ Rule of 
Three Inverse.’ 

If potatoes are sold at £7 9s. 4d. per ton, what 
quantity can be bought for 2d. ? 


4. If 046875 of a mile of pavement cost 74 guineas, 


what would be the cost of laying down ,\¥, of 3 miles? 


SOLUTIONS. 
“0068 


238" 


7032164 


Note—Number of decimal 
places in product = 2 + 4 = 6, 
and as there are only § figures, 
a cipher must be prefixed. 








of 


> of 


vhat 


leas, 
les ? 


cimal 


| = 6, 


yures, 
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Proof of Rule :— 4°73 xX 0068 
= 188 X ritro 
= 1385885 
. = 032164. 
5°83 + 2°54 of *625 
83 — 8 3 aS 
= 5 + + 2§5 of Ais 
= 533 + 2,4 of 8 
= 5§ + it of 3 
z z 
= By y 8 
— -_ 5 
4 
= i 
= 3°6 Ans. 


375 of 7 cwt. 16 Ibs. 
Zcwt. 3 qrs. 
__ fee's Of (112 X 7 + 16) lbs. 
aA ~(1§ X 28) lb.” 
a Ot of 800 lbs. 
~~ 420 Ibs. 
308 
420 
= 4 


*, Decimal = *71428§ Ans. 


2. Fraction = 


I 


3. The Rule of ‘Three Direct is that in which more requires 
more, or less requires less, or in other words, in which a greater 
number requires a greater answer, or a less number a less answer. 

The Rule of Thre Inverse is. that in which more requires less, 
or less requires mure; or in other words, in which a greater 
number requires a less answer, or a less number a greater 
answer, 

Lad. G& oe 
79 4: Ri: 1 : Quantity. 
20 


20, 2240 
149 2249 lbs. 
= 5 
¥792 
8d6 
2 


= 2} lbs. Ans. 
eee 


* _ 46875 —_ 9375 — 1875 
4. 046875 _— 1595000 — 700000 —— 40005 
=e 298 «se 98. om 30 oe 3B o 
—_— woo” Chee ;S-|6lCU hae” See 

mile mile guineas 


. ws * (dys X 3) 3: 74 ¢ Cost 
3 
in (“73 x a4 y ‘5 x“ as 
Q48 3 2 I 

‘a 
197 ¥ 
2673s. 
£13 7s. od. Ans, 


Hott dl 


FourtH YEAR, 
Males. 


t. Define ‘Commission,’ ‘ Brokerage,’ and ‘In- 
surance,’ 

What must be the sum insured at 5} per cent. on 
goods worth £2,425 12s., so that in case of loss the 


worth of the goods and the premium may be re- 
covered P 


2. At what rate per cent. will £375 amount to 
405 12s, in’2 years at compound interest ? 
Explain fully your method of solution. 

3. What is the present worth of a bill of £796 153s. 6d. 
drawn on September 26th, 1887, at 3 months, and 
discounted on October 17th, at 74 per cent. ? 


4 


4. What is meant by the Cube Root of a number ? 
A block of stone contains 59,319 cubic feet, what is 
the area of its surface ? 

SOLUTIONS. 

1. Commission is the sum of money which a person charges 
for be or selling goods for another. ; 

Brokerage is similar to commission, but has relation to money 
transactions rather than dealings in goods or merchandise. _ 

Insurance is a contract, by which one party, on being paid a 
certain sum or premium by another party on property which is 
subject to risk, undertakes, in case of loss, to make good to the 
owner the value of that property. 


100 
5t 
— a. .& 
4} : 2425 12: 
20 20 
1895 )4851200(2560£ 
379° 
10612 
9475 
11370 
11370 
.*. Goods must be insured for £2,560. Ans. 
2. Amount of £375 in 2 years = £405°6; 
\ 4l ” ’) = 49 6 + 375 
= 375)405 °6(1 0816 
375 


100 ; Sum insured 





3060 
3000 
600 
375 
2250 
2250 
As the time is two years, the 2nd or square root of the 
amount of £1 must be taken to obtain the amount of £1 in one 


year, 
1'0816(1'04 
I 
204 | 816 
816 


.. Amount of £1 in one year = £1'04, 
” £100 ” » =Al ; 
.. Rate per cent. = 4. Ans. 
3. Bill is due on December 29th ; 
No. of days from Oct. 17th to Dec. 29th 


= 14 + 30 + 29 


= 733 
Interest on £100 for 73 days 


= 4 ob £7} 
= Au > 
Ss ad. 
.. Tor}: 79615 6 :: 1cO : Present worth, 
2 2 


203 1503 11 © 
100 
159355 © 0(785£ 
1421 
1725 
1624 
1015 


1015 
*, Present worth = £785. Ans. 


4. The cube root of a given number is a number which, when 
multiplied into itself, and the result again multiplied by it, will 
produce the given number. 








cub. ft, 
59'319(39 ft. 
27 


3° X 300 = 2700 | 32319 
3X9X30= 810 
P= 81 

3591 | 323190 


Area of surface = (39 ft.)’ x 6 


(1521 x 6) sq. ft. 
9126 sc, ft. 





1014 sc, yds. Ans, 
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Females. 


1. A and B can do a piece of work in 2§ days, 
A and C in 2} days, and B and C in 2} days. In 
what time would they do it working together ? 


2. Find the principal which, in 3} years at 3} per 
cent., will amount to £555 12s. 9d. In how many 
more years will it amount to £598 19s. ? 


3. What is meant by ‘ Partnership’? Distinguish 
between Simple and Compound Partnership. 

A commences business with a capital of £650; 
two years afterwards he takes B into partnership with 
a capital of £700, and one year afterwards C with 
a capital of £850. At the end of six years they 
divide a profit of £7,215; what was each partner's 
share ? 


4. Explain the term ‘ Average.’ 

If a person’s average annual earnings for seven 
years be £156, and his earnings for the first 
three years be £120, £172, and £185 respectively, 
what are his average annual earnings in the last four 
years? 

SOLUTIONS, 
1. A and B can do the work in 2} days, 


A» C ” ” 24 ” » 
eee a 


I 
.. A and B can do in 1 day aj or 4 of the work, 


. I 

A ” C ” ” 24 ” q ” ’ 
I 

B ” Cc ” ” 2} ” 4 ” ; 


.. 2 (A, B, and C) can do in 1 day (} + } + #) of the work 
_ 126 + 135 + 140 
= 315 9” 
$94 of the work, 
.”, A, B, and C can do in 1 day ($94 + 2) of the work 
= 49} of the work ; 
.”. A, B, and C can do the work in $3? days 
= 198% days. Ans. 


2. £ (34 x 34) = £ (EX 9) = Lt}; 
a - & G@ at 


-. 112 § : §55 12 9 3:3 10Q : Principal, 
2245 11112 


we meat 
ose )444510(495£ 
3592 


8531 
Soba 
4490 
4490 
.". Principal = £495. Ans. 
£ 4&6 ‘So & 
555 12 9 598 19 oO 


495 i. 555 12 9 years 
* @i8 O69: & 8 3 34 : Additional time. 
20 . _20 2 
1212 $66 J 
—_— — 
45 345 
083 5 


= 24 years. 





3. Partnership is a method by which the respective gains or 
losses of partners in any mercantile transactions are determined, 
Partnership is divided into Simple and Compound; in the 
former, the sums of money put in by the several partners 
continue in the business for the same time; in the Jatter, for 
different periods of time. 


A:—£650 x 6 = 3900 


B:—£700 X 4 = 2800 
C :—£3850 X 3 = 2550 
9250 
& & & 
.”. YRZQ : 39GQ 3: 72"5 : A’s share. 
WR5 78 39 
_39 
702 
234 _ 
£3042 
& £ 
y2sQ : 280Q 3: 7245 : B’s share, 
W556 39 
_39_ 
504 
168 
£2184 
.. A’s share = £3,042; 
B’s , = £2,184; 
C's 5, = £7,215 — (£3,042 -+ £2,184) 
= £7,215 — £5,226 
= £1,980. 


4. The Average, or Mean, of any sct of numbers is the number 
obtained by dividing their sum by the number of different 
quantities | Bere the set. It is that number which, if placed 
in the position of each of the quantities forming the set, will, 
when added together, give the same result as the original 
quantities, when treated in the same manner. 
Earnings in 7 years = £156 x 7 
= £1,092; 
a », last 4 years = £1,092 — £ (120 + 172 + 185) 
= £1,092 — £477 
= £615 5 
Average annual earnings in last 4 years = £615 + 4 


= £153 iss. Ans. 
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How to teach the Pubies, 


BY JAMES BAILEY. 
Head Master of Southlands Training College. 


_ — 





CHAPTER X, 


SLATE WoRK., 





Tue subject of school instruction which in ordinary 
cases is commonly associated with Reading and 
Number, is Writing. And if we were considering the 
requirements of the upper classes of an Infant School 
it would be the subject next in order of treatment. 
But in our Babies’ Class all that can be properly 
attempted in that direction is of too ruciimentary a 
character to be rightly denominated IVriting. No 
doubt even very young children take delight in watch- 
ing the effect of scoring with pencil or a piece of chalk 
on board or slate or paper, and the interest is in- 
creased when they themselves produce it. ‘This may 
be taken as a suflicient justification of the employ- 
ment of something of the sort in the early schoolroom 
exercises of the little ones. These exercises, however, 
should be of a very elementary kind. There must be 
a reasonable restriction of aim. We must not allow 





.”, Additional time = 2} years. Ans. 


ourselves to be led on by the pleasure which the 
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children take in this, or in any other branch of school 
work, to the premature forcing on of ‘ results,’ beyond 
what is natural and proper to their age and capacity. 
Children may be made to do a great many things 
which they ought not to be required or encouraged to 
do. Further, the securing of certain attainments or 
results in certain given instances is by no means a 
sufficient reason for expecting equal or similar results 
in all other cases. Great harm is unquestionably done 
when the standard of attainments reached under one 
set of conditions is set up as the measure of attain- 
ments to be realised under totally different conditions. 
We must be content in the: Babies’ Class with a very 
moderate approach to the production of what is com- 
monly known as ‘ Writing.’ 

With this clearly understood, we may very happily 
place among our ‘ occupations’ some exercises in Slate 
work. For this purpose it will be necessary, in the 
first place, to provide in the Babies’ room the requisite 

Materials. ‘The Slates should not be too small; 
eight inches by séx is a convenient size, inside 
measure, if framed. They should be ruled on one 
side as for ordinary text hand, though the lines should 
be somewhat further apart, say with half-inch spaces. 
It will do no harm, and, for use with the elder scholars 
of the Infant School will be preferable, to have them 
also ruled with parallel oblique lines, at an angle of 
about 60°, and at the same distance apart as the 
horizontal lines. Due provision should be made for 
cleaning the Slates. A few sponges, well wrung out in 
clean water each day, may be kept in a basket, to be 
passed round the class, or a larger sponge, or a damp 
rag, may be hung from each desk, to be similarly used. 
The practice of allowing the children to spit upon the 


slate and to rub it dry with the hand or some part of 


their dress should on no account be tolerated. ‘The 
steady application of a little care and resource on the 
part of the teacher will be well repaid in the cleaner 
habits and the better work of the children in this as 
in every part of their school engagement. 

The Pencils should be sufficiently long to be held 
easily and firmly in the ordinary position of a pen- 
holder. It is a pitiful sight to witness a number of 
young children with a short stump of pencil held 
between the tips of the thumb and forefinger, and 
struggling, almost painfully, to draw their lines or 
shape their letters on the slate. And considering the 
small cost of a due supply of pencils of the right 
length, the surprise is as legitimate as the pity, that so 
obvious a hindrance to the right training of the chil- 
dren should be permitted. Small steel or tin pencil 
holders should be employed for using up the short 
lengths of pencil, 

Desks, or the hinged flaps fitted to the seat-backs of 
Infants’ Galleries, are needed for the right carrying on 
of slate work, The slates should not be held in the 
hand, or be allowed to rest on the knees, while they 
are being written upon, save in extreme emergency. 
The desks now commonly provided for Kindergarten 
work will, of course, be suitable for this purpose, 
But of whatever kind, they must be of the proper 
height and size for the comfortable accommodation of 
the little ones. When the desk-top slopes there should 
be a slightly raised beading along its front edge to 
prevent slate or pencil from slipping or rolling off, 

The position of the children is a matter of import- 
ance. Considerations of health and of good habits 
should prevent lounging or, awkward attitudes; the 





leaning the chest heavily against the front edge of the 
desk ; the leaning the head too near, or sideways to the 
slate, thus bringing one eye nearer to it than the other. 
They should be trained to sit in an upright easy 
position, the left arm lying on the desk, the wrist of 
the right hand well supported in the same way. The 
lower edge of the slate should lie nearly parallel with 
the front edge of the desk. 


The children should be instructed and carefully 
exercised in the proper mode of sitting, of holding 
and handling the pencil, and of dealing with every 
part of the simple apparatus employed. ‘This pre- 
liminary dri// must be genially and delicately managed, 
and divested as much as possible of the mechanical 
and semi-military manner so often associated with the 
term. Even these young children should be accus- 
tomed to easy and correct movement at the word of 
the teacher in passing the pencils and slates, the right 
mode of holding the pencil, firmly but not awkwardly, 
and the formation of correct habits in all essential 
particulars, It will not be forgotten that these lessons, 
whether of drill or of actual work, must be short and 
varied. Little children soon tire of any form of 
exercise or of rest ; both muscle and mind need to be 
very gradually inured to endurance or to effort ;_ short 
and frequent exercise in any thing is a much surer 
road by which to reach what is aimed at than long 
engagement in it at less frequent intervals. It is at 
any rate a necessity in the case of young children. 


The first lessons will be directed to the formation of 
straight strokes, such as form the basis of letters in 
text hand, The teacher will first form them of large 
size on the blackboard, directing the attention of the 
class to what is being done, and especially to she way 
in which it is done. The minutest particulars must 
be pointed out, where the stroke begins, where it ends, 
the proper slope, &c, ‘This must then be imitated by 
the class, under the careful supervision of the teacher. 
Going round to each individual she will point out and 
correct the errors, help each one in turn, encourage, 
stimulate, and influence all, keeping all alert, and all 
actively and cheerily at work, As soon as a few 
simple strokes can be fairly well done, they should be 
joined into words, thus:—ill, it, till, lit, &c. It 
sustains the interest and stimulates the efforts of even 
little children to recognise some purpose and to achieve 
some end in what they do, and the sooner this can be 
accomplished the better, 


The next step will be the formation of curves 7 /; 
then their junction with straight strokes into letters, as 
n, h, p. This will be followed at once by other words, 
and simple phrases and sentences, pit ; tip; put it in, 
and so on, 

When this can be fairly well done, the letter o 
should be introduced and taught in the same way. 
It should be drawn on the blackboard by the teacher, 
its size and proportion clearly and simply set forth, 
touching the line at the top and bottom, and in width 
about one-half the height. ‘The mode of making it 
must beshown with equal patience and simplicity; where 
the pencil is first to touch the slate, in what direction 
and manner the round line is to be made, how it is to 
end, Then the children must try to imitate it on their 
slates. Supervision, correction, and individual help 
must be continuous. When the 0 can be made, its 
combination with the straight line will form other 
letters—a d q, as may be found expedient. 
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Beyond this it would berarely, if ever, wise to proceed. 
Nor is it intended for a moment to suggest that all the 
children of the Babies’ Class should be put to so much 
as this. The teacher must judge in each case when 
to begin and when to stop. The circumstances and 
conditions of such classes vary so much that no rule 
and no directions can be laid down which shall be 
necessarily and properly applicable in all cases. It is 
therefore to be understood that the suggestions put 
forth are offered for the guidance of the teacher in the 
event of its being deemed suitable to take that subject 
with the children, The capital letters and the more 
difficult small letters should be left for the stage next 
beyond the Babies. But whenever attempted the 
method of doing it may rightly conform to that which 
has been detailed. ‘The simplest possible form of 
letter should be selected, its component parts taken 
one at a time, and the letter itself built up out of them, 
as the children become able to effect it. 

The Drawing of very simple outlines of familiar 
things may be associated with this elementary writing. 
The attempt to do this sort of thing forms an unfailing 
source of interesting employment to young children, 
and, judiciously handled, is an excellent means of 


training eye and hand, as well as sensibly cultivating. 


the observing faculty. The first effort, after some 
practice in the drawing of lines, must be directed to 
the drawing of objects bounded by straight lines. 
And it is well to accustom the children from the 
beginning to observe well the shing itself before 
attempting to make a drawing of it. Take, say, a slate 





or ook, or the front view of a dex. Direct attention 
to it, as in a first lesson on Form, with which subject, 
indeed, Drawing is closely connected. The edges are 
straight, they make four straight lines, two are longer 
than the other two, they join at the ends, making four 
even corners, &c. As the slate is looked at two of the 
edges are upright lines, two are devel. When the form 
is thus thoroughly known, the teacher will draw the 
outline on the blackboard, one line at a time, showing 
the children by word and act exactly how it is to be 
drawn. ‘Then let the class, as they best can, imitate 
the drawing on the board, doing it on their slates as 
they have seen the teacher do hers, 


In a similar way may other simple outlines be 
attempted ; the knowledge of the form first, followed 
by a knowledge of Aow to draw it, then the actual 
doing of it, being the successive steps of the process, 
No lesson should be carried beyond the point at 
which the children are interested in the work, or at 
which they can engage in it without physical weariness, 


Connected with this beginning of drawing exercises 
is that which forms part of the Kindergarten work, 
For this, the slates are ruled with the chequered lines, 
and a series of simple exercises are arranged of a special 
sort. ‘This will be referred to’ subsequently in a brief 
account of the Kindergarten. ‘These special exercises 
may form a valuable means of training. But it will be 
found advantageous to vary them by the freer, if less 
systematic, drawing of suitable forms of common 
things. 








C2Q2uery Hfolumn. 
RULES. 


1, Each correspondent is restricted to one question. 


We should be much obliged if correspondents, who 


send questions for solution, would give (if possible) the required answer, and the source from which the 


question is obtained. 


2. No query can be answered unless accompanied by the real name and address of the sender, not 
necessarily for publication, but as a guarantee of good faith and for facility of reference. 

3.6@ When a pseudonym is adopted it should be written at the end of the query, and the 
real name and address on a separate piece of paper. 





4. Correspondents are requested to write their queries /egid/y, and on one side of the paper only. 


5. Replies will not be sent through the post. 


6. Queries must reach the office not later than the 12th of the month, or they cannot be attended to in the 


following issue. 


*,* All communications for this column should be addressed—' Zhe Query Editor, The Practical Teacher, 


Pilgrim Street, Ludgate Hill, London, £.C. 








Algebra. 
1. Durrer.—Given log 648 = 2°81157501 and log 864 
= 2°93651374, find log 3 and log 5. ( 7vdaunter.) 
648 = 2 x 3; 
864 = 2° x 3°; 
“. 3log2 + 4 log 3 = 2°81157501 
5 log 2 + 3 log 3 = 2°93651374 
1§ log 2 + 20log 3 = 14'05787505 
1iSlog2+ 9log3 = 8 80954122 
Subtracting] 11 log 3 = §°24833383 
*, Log 3 = ‘47712125. Ans. 
9 log 2 + 12 log 3 = 8°43472503 
20 log 2 + 12 log 3 = _11°74605496 
Subtracting] 11 log 2 = 3°31132993 
*, Log2 *30102999. 
Then, log 5 log 49 
log 10 — log 2 
I — *30102999 


‘69897001. Ans. 





2, Durrer.—A pack of cards consists of 52 cards markel 
differently ; in how many different ways can the cards be 
arranged in four sets, each set containing 13 cards? 

( Zodhunter.) 


One set can be formed in =F* ways ; 


39. 38... 27 
113 

26. 25... 14 
WLS 


A fourth ,, So re on Coe ways ; 
$2. $13 40 y 39. 38... 27 
13 [13 
26. 25... 14 13. 12... 1 
——t xX 
| 13 L133 
| 52 


LoF Ans. 


Another ” ” ” ways ; 


Athird ,, - - ways ; 


*, Number of ways = 
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3. Moray Hovuse.—Eliminate «x, y, s, from 
2+ y74+27= 7 
3 Oe Bayt 
7 +7 yi a = q, ( Chrystal’s Algebra.) 
ayz= 8 
[To aid the student, Prof. Chrystal gives the following hint :— 
Pulw=x+y+s 
v= ay +a t+ ys 
w= X's 
‘liminate v and w, and reduce the resulting equations to two 
quadratics in #. | 


+ 5°) + 2 (ay + xs + ys) =" 
P+r2av=27 
asl w?— 20 = p*. 


(2) (4+ 74+ 2) (4+ 74+) =f x w 
(a? + gy + 53) + vty + 275 + xy? + xe? + y?s + 710? = 0p? 
g? + uv — 3w = uf" 
up? — uv = g — 35°. 
(3) (+7242) (t+ y4+s)=9 Ku 
(xt + yt + ot) + xty + ay? + 3s + xs? 4+ o's + ys? = ng? 
rh xy (x2 + y? + 5°) — ays? + xc (x7 + y* + 3°) — xy" 
+ ys (2° + 2 + 3°) — aye = rug" 
+ (xy + xs + ys) (x? + y? + 27) — ays (4 + y + 2) = rg! 
r+ of — us = ug 
u (+g) — 7 = 44, 
u(s+¢)—7" =7 
up’ -—uw =P- 3ef 
34g") — uvp*? = ur } 
— uf =p P — 3/9 J 
3 } g*) = © (p' + r') = 37" 3 —- pg’. 
(1) 2 
(3) u (8° + 9°) 
uw - 
2u (s* + g3) — 
u? pi — 2u (2 4 g°) ae ?' = 3 
u® p* -. 2u (+ g*) = p* — 2r4 1 
nu? (3 + 7’) -u(pi+r)= 302 fp ra gf 
up? (p' + 7) — 20 (8? + 98) (p' + 4) = PP ptr — 275 } 
2u? (s* + g8)? — 2u(s* 4 P)(p' + 9) = 2p? (35% — 2st 43 — q°) 
u[ p*(pt + rt) — 2 (9 +g] 
=p — piyt — 278 — 2p? (358 -- 25% 3 — ) 


. 4 + = pire — 278 — 2p" (338 — 23 y° <— y° 
; pi (p+ A) —2 (9 + PP 


(p' + r*) (pt — 2r4) — 2p? (8? + 93) (38 — 9") 
Pe +r')— 2(3 + gq’)? : 


&c., «xe, 








4. JeAN.—Find the present worth of a perpetual annuity— 
410 the first year, £11 the second, £12 the third, &c.; simple 
interest reckoned at 5 per cent. 

y ) = 9 . —-” H o; om é 

No. of years’ purchase’of a perpetual annuity at 5°/, = 19° 

= 20; 

The annuity increases £1 yearly, and therefore the present 
worth is the sum of the arithmetical series 10, 11, 12, &c. to 20 
terms ; 

.. Present worth = £ [2 x 10 + (20 — 1)] x 49 

= £ (20 + 19) x Io 


= £390. Ans. 


5. Durrer.—A telegraph has m arms, and each arm is 
capable of # distinct positions ; find the total number of signals 
which can be made with the telegraph, supposing that all the 
ams are to be used to form a signal. ( 7vdhunter.) 

lhe first arm can be put in # distinct positions; so can the 
second ; thus with the two arms #? signals can be formed 3; now 
take the third arm ; each position can be combined with any 
pair of positions of the first and second arms; thus with the 
three arms m* x 2, or #', signals can be formed ; 

.. Number of signals with « arms 





6. H.M.—From the formule :— 
s = af*—! 


-o (f* — 1) 
ae 
Prove the following ; 


(a) s = 5 


(8) a= je 


(yYya=fr—-(f—1)8 
s—a 


Of * sS3 


+ 


(Mamblin Smith.) 


a(f*— 1) 
(a) sx fot 
. £2 
= Fa 
_ (aft-' xfj)-a 


f-1 


(Y) From (a) :— 
= iz -— @ 
$= 
f-! 
s (f- 1) = f: —~a 
a= fe—(f—1)s. 
(¢) From (Y) :— 
&@= Jz = (f=— I)s 
= fz —ft+s 


§=@ 


7. H. M.—If the equations ax* + dx + ¢ = 0, 
and a's? +d'x+c' = 0 
have respectively two roots, one of which is the reciprocal of 
the other, prove that (aa' — cc’)? = (ab! — bc') (a'b — b'c). 
* (Hamblin Smith.) 
" In the equation ax* + dx + ¢ = ©, the roots are 
—-b4+VR= 4ac , 
»: so» , 


2a 


Product of roots = ©; 
a 


~§$+V- Mik = 
Er <n —b—V# 
—b+ViH— ga _e 
tao Veom st 
— 2) _ @F+€ 
—2Vi— 4a 
bo _ @ + 2ac+ A 
Boge @&—2ac+ 
2B _ a+ 2ac+ ec 
—4ac = gac 
P= a+ 2acr+e 
Gm ate 


@a=—-et 


Similarly 3’ = a’ +’. 
*, (ab' — be’) (a'b — b'e) 
= [a (a’ + c)-—<¢ (a+ ¢)] [a’ (a+ ce) -—c(a + c')] 
= (aa + ac — ac — c') (aad + ale — a'e — cc’) 
= (aa’' — cc')(aa' — cc’) 
= (aa’' — cc’), 





ee 


ee 
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8. A. E. Loncpen.—The sum of the first four terms of a 
Geometrical Progression is 40, and the sum of the first eight 
terms is 3,280; find the Progression. ( Zodhunter’s ‘ Algebra for 
Beginners.) 

a (74 - 1) 

"dan Se 
(2) a (4 ~ 1) 

r=] 
a(r— 1) 4 (74 ~ 3) . esas 
r-t * Paj ~ = 
am 
ae | 


(1) 4° 


= 3280 


@ (3 = 3) 
a= 3 
a (81 — 1) = 80 

Soa = 80 


“9 @ @ Be 


= 40 


.". Progression = 1, 3, 9, &e. 


Arithmetic. 


1. GNARE.—A sum of money was put out at compound 
interest. ‘The first year’s interest was £65 2s, 1d., and the 
fourth year’s interest was £73 4s. 8d. What was the sum and 
the rate per cent? (rook-Smith.) 

Let P stand for the principal in pounds, and R for the amount 
of £1 in one year ; 

Then (1) PR — P “se } 

(2) PR‘ — PR® 7350 
(1) P(R = 1) 34gh 
(2) PR9(R = 1) = 2487 


PR? (R = 1) _ 
P(R — 1) 


R? 
> R 


Interest on £1 = 
” £100 = 
P(R —1) = 9444 
P Xx 04 o4ge 
of ajg% x 25 


TALS 
ea 


162732. 
.". Principal £1,62738 
£1,627 12s. 14.; 
Rate per cent, 4. 


2. ANNIE Linpsay.—If the interest on £253 2s. 6d. at § 
per cent. be equal to the discount on £257 6s. ro}d. for the 
same time and at the same rate, when is the latter sum due ? 

Present worth of £257 6s. 10d. is £253 2s. 6d. ; 

Interest on present worth for a year = § °/, on £253 2s. 6d. 

= £12 138. 14d.; 
= £257 6s. tojd. — £253 2s. 6d. 
= £4 48. 4h; 
Ls d. £sd. year 
* 1213 14 : 444$ 2: 1 : Time 
20 20 
5 84 
§ 8 
875, 


Discount 


= 4 year 
4 months. Ans, 





3. LEARNER.—A person having to pay £402 3s. 9d. two 
years hence invests a certain sum in the r cent. consols, and 
also an equal sum next year, together with the interest already 
received. If the price of consols be at 96, what is the sum 
invested on each occasion, so that there may be just enough to 
pay the debt at the time. (Brook-Smith.) 

Amount realised by an investment of £96 on each occasion 
(£96 x 2) + (£3 X 3) + de of £3 
£192 + £9 + his 
£201 Is, 10}d.; 

ye | Lad £ 
.. RAY Y Wo} : YOR 3 QO 2: 96 : Sum invested on each 
2 


occasion 
£96 x 2 
£192. Ans. 


Mensuration. 


1. TEACHER.—A hemispherical ball of 6 feet in diameter is 
partially buried with its mouth downwards, and in a horizontal 
position, so that only 4 of its height appears above the ground; 
find what quantity of earth must be dug out in order to leave 
the ball entirely uncovered, and just surrounded by a cylindrical 
wall of earth. ( 7a¢/hunter.) 

Quantity of earth to be removed 

= Solidity of cylinder, diameter 6 ft., and height 2 ft. 

— Solidity of zone, radii of two ends 3 ft. and V5 ft., 
and height 2 ft. 

(Radius of upper end is found thus :— 

Radius x radius = 1 ft. x (2+ 3) fp (III. 35.) 

Radius* = 5 sq. ft.) 


=[sxrx2- {37 + (5)? + goof 2°} x2 x | cub.f 


= {18 x r—(9 +5 +14) x w} cub. ft. 
= {(18 — 154) x w} cub, ft. 

= (3°1416 x 23) cub, ft. 

= (1'0472 x 8) cub. ft, 


= "3776 cub. ft. Ans, 
General. 


1. Ernest Neves.—The solution of your query appeared 
in our issue for November, 1885. 


2. H. H. H.—The two parts are found by dividing the sum 
of money in the ratio of the square roots (which must be 
obtained) of the two numbers. 

The greater the number of decimals in the roots the more 
accurate will the answer be. 

The answer given is not exactly accurate, for 


£5000 : £5685 :: V4i : W539, 
sooo /53 should equal 5685 41, 
1000 53, = 55.—s 113.7 Wi, 


53 x 1000" » Marx 1137" 
53,000,000 ” ’ /53,003, 529. 


3- ZeRo,—You cannot-do better for your pu than use 
the text-book by Yukes Browne. It is widely by very able 
teachers. 


4. W.G.—We hope to get it all in, but cannot be quite 
certain. You may depend upon seeing the whole of ‘ Cremona’ 


in good time. 


5. Biops.—The large hand is much too upright. The 
capital letter is half-an-inch from the rest of the copy. ‘The 
letters are not well shaped, and there is little or no distinction 
between up and down stroke, 60. The small hand is much 
worse. The writing is too upright, and the letters are nearly 
all ill-shaped and incorrectly joined, the letters h, d, t, being 
especially bad, 55. In regard to the matriculation examination 

ou will find a good many useful hints in the IV, volume 
PRACTICAL Teacwer. If you will say definitely what you 
want we will help you ; our space, however, is only limited. 


6. PERPENDICULAR.—The capital P is bad; the other 
capitals are pretty good. The other letters are regular, but not 
well formed. You seem to hold your pen mnanoiiie, Practise 
some good models for a few minutes three times a week, and 
your writing would soon show improvement. 
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7. SuNFLOWER.—The difficulty of comparing the copies is 
much increased by their not containing the same words, A, 70; 
B, 65; C, 63; D, 68; E, 70; F, 70; G, 65; H, 66; I, 70; J, 7o. 

8. DonovAN.—We presume you mean amusements for 
infant schools. If so we will enquire for you. 


9. Epiru.—At an examination for Pupil Teachers at the 
end of the second year your writing would be regarded as very 
creditable indeed, 70. Pay attention to the capitals and to the 
shapes of the letters generally. 


10, MrecHANiIc.—Show that the greatest height to which a 
brick wall can be carried with safety, so far as the power of the 
brick to resist crushing is concerned, is about 92 feet. How is 
it that brick structures are often raised to a much greater height 
than this? A column of brickwork 92 feet high and one square 
foot in cross section would weigh about as many pounds as 
would crush the lowest bricks. Brick structures which are 
carried to great heights are supported by stone and iron ; only a 
part of the weight of the whole structure rests upon bricks. 

11. R.E.—For,a class book of History covering the Tudor 
period and suitable for pupils preparing for the University 
Local, you might use book noticed in the Reviews last month. 

12, PRACTICAL,—The practical work for this year was to 
demonstrate the nemphridia and ovaries of the earthworm, to 
dissect out the nervous system of the, crayfish, naming special 
parts, and also the green gland and auditory sac; to name some 
of the bones of a dog’s skull, 

In the afternoon a section had to be made of.a stem (pre- 
viously preserved in spirit); a flower had to bé dissected, and 
the parts named and properly arranged. A fruit was also given 
for examination, 

13. ARGENS.—Seotch Code and PRACTICAL TEACHER next 
month, 


—— )) 


Animal Physiology. 
BY ARTHUR NEWSHOLME, M.D,, AND C.S.S. (LOND.) 


THE SPECIAL SENSES, 
Tue sense of touch differs from the other five special 
senses (except the muscular sense) in the fact that it 
is distributed throughout the end-organs of all the 
spinal sensory nerves, as well as of some cranial 
nerves, ‘Thus the senses form a series in regard to dis- 
tribution and differentiation. ‘Touch and the muscular 
sense are widely distributed, and but little differen- 
tiated. They, as well as the senses of smell and 
taste, require actual contact for the production of 
sensory impulses ; while sound and sight are produced 
by vibrations from distant objects. The nerves of 
special sense only respond in terms of the sense 
involved. An impulse transmitted along the auditory 
nerve can only produce the impression of sound; along 
the gustatory nerve only taste, and so on. No pain is 
produced by stimulating the auditory, optic, gustatory, 
or olfactory nerve, but only the corresponding special 
sensation. 
é The sense of touch is simply a modifica- 
she auuse tion of ordinary sensibility. But although 
Touch, all parts of the body are to some extent 
organs of touch, yet the sense is exercised 
in perfection only in parts provided with abundant 
papillz, as the tips of the fingers, the lips, and tongue. 
By the touch we appreciate the size, form, character 
of surface, consistence, &c., of objects. By educa- 
ion, as in blindness, the delicacy of touch may be 
extraordinarily developed. ‘Thus the blind sculptor, 
Giovanni Gonelli, was said to model the most striking 
likenesses entirely by the sense of touch. Baczko 
acquired the remarkable faculty of distinguishing the 
colour of fabrics by the sense of touch alone, 
The relative delicacy of the sense of touch in differ- 
ent parts is estimated by applying two blunt points (as 





of a pair of compasses) at varying intervals, and 
finding the nearest position in which they are still 
distinguished as separate. Experiments of this kind 
have shown that the extremities of the third finger 


‘and the tip of the tongue are the most sensitive, as 


small a distance as half a line being distinguishable ; 
the lips coming next in sensitiveness. The largest 
numbers of tactile corpuscles have been found at 
those parts most acutely sensitive to touch, In the 
space of about ,}, square inch on the palmar surface 
of the end of the third finger, Meissner counted the 
greatest number, viz., 108. 4 
The muscular sense is the most vague and 
least defined of the special senses. Under 
ordinary circumstances the muscles are not 
very sensitive organs, but they possess a 
certain degree of sensibility, in virtue of which we 
are able to tell not only that a given muscle is in con- 
traction, but also to what degree it contracts, By this 
means We can estimate the resistance, immobility, and 
elasticity of substances that are grasped, and thus 
estimate their weight. When we want to ascertain the 
weight of any substance, we do not simply allow it to 
lie on the hand at rest (the pressure bringing into 
action the tactile sensibility), but also lift it up and 
down, thus bringing into action the discriminating 
action of the muscular sense. In certain diseases the 
tactile sensibility may be lost, without loss of the 
muscular sense. Patients suffering in this way stumble 
in the dark, though they may walk fairly well (but 
with exaggeration of movements) by day. Similarly 
if they are made to stand with eyes closed, they begin 
to totter, and if the experiment is continued they fall. 
The muscular efforts concerned in balancing the body 
require to be supplemented (in the absence of tactile 
sensibility) by the aid of vision. ; 
The sense of smell is confined to the dis- 
The Sense tribution of the olfactory nerve over the 
uppermost part of the nasal fosse, The 
two nasal fosse are irregularly shaped 


- 


The 
Muscular 
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Smell. 
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Fig. 81. 

Posterior view of Vertical Section through Skull, showing 
cranial, orbital, and nasal cavities :—1. Superior cavity of 
nose. 2. Middle cavity. 3. Inferior cavity. 4. Antrum, 
a cavity in interior of superior maxillary bone. 5. Cavity 
of orbit, 6, Cranial cavity. 
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cavities, opening in front by the nostrils, and behind 
into the pharynx, just above the soft palate. Each 
nasal cavity is divided into three portions by the inward 
projection of three turbinated bones (1, 2, 3, fig. 81). 
The mucous membrane covers over every part of the 
nasal cavity. In the upper part it has a yellowish 
colour where the olfactory nerve is distributed. ‘The 
olfactory nerves are really bulbous projections of the 
cerebrum, ‘They lie on each side of the upper surface 
of the ethmvid bone, and from each of them are pro- 
jected downwards into the nasal cavity from 15 to 18 
nerve filaments which pass through the minute aper- 
tures in the ethmoid bone. ‘The distribution of these 
nerve filaments is over the upper third of the septum 
or division between the two nasal fossxe, and the 
roof of the nasal fosse ; and over the mucous mem- 
brane covering the superior and middle turbinated 
bones. ‘Iwo kinds of epithelium are present in the 
upper half of the nasal foss% ; columnar epithelium, 
which is also present in the lower half, and, between 
the columnar cells, spindle-shaped cells with fine pro- 
cesses, called olfactory cells. It is probable that these 
are connected with the terminal filaments of the olfac- 
tory nerve, and constitute the special organ of smell. 

The essential conditions for the exercise of the 
sense of smell are (1) that the odoriferous particles 
shall come into actual contact with the mucous mem- 
brane of the upper part of the nose. Hence the 
utility of sniffing, in order to direct the current of air 
upwards, (2) The mucous membrane must be in a 
moist condition. This explains why in the first stage 
of a nasal catarrh, in which the secretion of mucus is 
diminished, the sense of smell is impaired, 

It is difficult to draw the line between irritating and 
odorous emanations, The emanations from substances 
like acetic acid, ammonia, chlorine, &c., produce irri- 
tating effects on the sensory nerve of the nose (the 
5th) as well as on the olfactory nerve. There is in 
fact a combination of smell with touch. 

Carnivora detect most accurately the peculiarities 
of animal matters, while Herbivora are very sensitive 
to the scents of plants and flowers. 

Like all the other senses that of smell can be 
educated at will, By this means great skill may be 
obtained by experts in discriminating the varieties of 
wine, tea, &c, 

The conditions for the perception of taste 
are, as in the case of all other senses, a 
central organ which receives impressions 
from the periphery ; a special nerve which 
transmits these ; a special sensory organ, in this case 
situated in the tongue; and an excitation of the 
organ, in this case by sapid substances which must be 
in solution. 

In the human being the sense of taste is probably 
confined to the upper surface of the tongue. The 
use of the palate is to press down the sapid substances 
on to the tongue, and so bring them into intimate 
contact with the nerve of taste. Hence the use of 
the words ‘palate’ and ‘palatable’ in their social 
signification is to some extent justifiable. 

The surface of the tongue is beset with papillz, 
three varieties of which can be detected, the circum- 
vallate, fungiform and filiform. ‘These are all formed 
by minute projections of the mucous membrane con- 
taining delicate twigs of vessels and nerves, and the 
surface of each kind presents conical projections, 
forming secondary papille. 


The Sense 


VO 
Taste. 





The circumvallate papille, eight to ten in number, 
afe placed in two V-shaped lines at the base of the 
tongue. They are circular elevations of the mucous 





Fig. 82. 


View of Upper Surface of Tongue. cv, circumvallate papille ; 
f, fungiform papille. 


membrane about ,}; to ;'; inch wide, and surrounded 
by a circular depression of the mucuous membrane 
(hence their name), all these parts being covered with 
minute simple papille. Imbedded .in the mucous 
membrane of the slope of the circumvallate papillx 
are minute faste-buds, which are supposed by some to 
be the true organ of taste. ‘They consist of flask-like 
collections of spindle-shaped cells, ovoid in shape, 
and presenting a minute pore at the neck of the flask, 
which points towards the surface of the mucous 
membrane, It is supposed that nerve-fibrils are con- 
nected directly with these cells. 

The fungiform papille are scattered. chiefly over 
the sides and tip of the tongue. Their name is 
derived from the fact that they are usually narrower 
at their base than at their summit. They consist of 
groups of simple papilla. 

The filiform papilla are scattered over the whole 
surface of the tongue, especially over the middle ol 
its upper surface. The epithelium over them 1s 
thickened, and prolongéd at the surface as stiff hair- 
like projections. ‘The general surface of the tongue 
is covered with squamous epithelium, which is pro 
longed over the papillz. 

True taste is confined to the perception of sweet 
and bitter substances. So called acrid and _saiine 
tastes are probably produced by the effect of acids, 
alkalies, or saline substances on ‘the common sen- 
sibility of the tongue. A cooling or fresh taste, as of 
saltpetre, is produced by the abstraction of heat, 
Savoury substances are perceived more through the 
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organ of smell than of taste. This explains the 
insipidness of food during a ‘cold in the head.’ 
The food is said to have no taste; when rather it has 
no smell. 

Two nerves are distributed to the mucous membrane 
of the tongue, both being branches of cranial nerves. 
The glosso-pharyngeal nerve supplies the back of the 
tongue, and when it is divided the sense of taste is 
destroyed in that region. The gustatory or lingual 
nerve is distributed to the front of the tongue, and 
section of it deprives the tip of the tongue of taste. 
The former is the principal nerve of taste, and any 
share in this function has been denied to the gustatory 
nerve, but the question cannot be regarded as exactly 
determined. 


(Zo be continued.) 


Mental Arithmetic, its Principles 
and - Practice. 


BY REV, A. D. CAPEL, M.A,, 


Author of ‘ Catch Questions in Arithmetic,’ ‘ Tips in Algebra,’ 
‘ Easy Steps in Trigonometry,’ etc., ete. 


ANSWERS TO EXERCISES, 
CHAPTER XvV. 


47 1s. 1d. 
43 78. $4. 
£14 4s. rad. 
45 2s. 14d. 
£3 7s. 444. 
- £45 10s. 
. £167 Os. 10}#d, 
- £37 14s. ok 
4739 128. 3d. 
» £527 17s. 74d. 
216 17s, 63d. 
£128 Ils, a 
£133 10s, 53d. 
£518 19s. 12d, 
Fit gs. 6d. £413 13s. Ofd. 
£9 98. 9d. Wy’ % 
ZU is, 11d, d 
£5 138. 6}d. * to 
£6 11s, 13d. Is. 7d. 
50 td . £787 10s. 
oy td, £138 10%, 
Z2 38. 4}4. pala 
43 7s. 1134, £126 §8. 


43 2s. 6d. 
CHAPTER XVI. 


47 18s. 4d. 18. £116 §s. 92d. 
£5 10s. 19. £649 13s. 9d. 
20. £1,266 Is. 1d, 
’ 21. £308 19s. 2d. 
£206 13s. 4d, 22. £312 Is. 8d. 
£131 15s. 23. £781 10s. 24d. 
Al31 5s. 24. £413 10s. 

£285 12s. 39d. 25. £3,400 16s. 8d, 
£208 4s. 7d, 26. £167 18s. 4d. 
£97 38. 9d. - , £236 os. tod, 
rte 2s. O$d. ‘ ant 8s. gd. 

164 12s. 2}d. 5,135 
£104 2s. of . $7 12s, 8d. 
_ . 


I. 
2. 
. 
4. 
5. 
6. 
7. 
8. 


£303 15s. 1,624 118, 8d, 
. £114 §s. 8d. £3,700. 
. £278 6s. 274d. 41,749 11s. 8d, 
£89 19s. 5d. £220 16s, 8d, 
VOL, VII, 








£308 12s. 6d. 43: 
£336 138. 4d. 44 45,747: 
£222 173s. 6d. 45. ce 138. 4d, 
£742 10s, 46. 225 IIs. 

£221 6s. 8d. 47. £4,120 8s. 7d. 


£557 12s. 48. £1,842 15s. 
£8,776 6s. 103d, 49. £377 12s. 6d. 
£4,763 14s. 4}d. 50. £201 6s. 


‘o obtain the answer of 8 we must change the 63d, into 9d. 
CHAPTER XVII. 


° 4249 os, 6d. 26. Lost 2 percent. 
4354 3s. 63d, 27. 
28. 
29. 


152 12s. 8d. 





“gee 
Pad 9 ” 
» iit ” 


- £30 I5s. 

. £119 18s. 5d. 
267 1s. 8d. . 

. £52 178. 10d. I 

- £303 15s. 44d. le y 

. £96 16s. 84d. . yoy? 108, 

. £82 138. 73d 2 6s. 8d. 

. £9 Its. 8d. 

R aS 8s. 4d. 

le 15 4s. 2d. 
2. 


Divide the buying price 
- £24 
45 2s. 1d. 2d. 
. £10 16s, 8d. . = 7d. 
» £21990 58. » 3d. 
- £1,709 I5s. a 
. £120 - ghee 
. £93 6s. 8d. ; ‘vy 
. £14 38. 4d. . 43d. 
. Gain 12 per cent. . * 3d. 
- 7 6d. 
. 3 farthings. 
6 . Sind. 
7 2 sweets or I 02, 


. 40 per cent. 





CHAPTER XVIII, 
STOCKS AND SHARES, 


181. The student is supposed to know the nature 
of stocks and shares, in which we have several elements, 
of which most can be found mentally, provided the 
other elements or some of them are known, and the 
quantities are not complex. 


182. If I own £18,500, 5 per cent. stocks, my 
income is £1980° x 5 or £18,500 X yh, or £13,500 
X gly or £925. 


183. In 182, since the quantity of the stock ends 
in two cyphers, I should naturally, in multiplying it 
by ;5» imagine the two cyphers gone, and multiply 
the significant figures by the 5 (rate per cent.). Had 
the quantity of stock been ene like 41,754 158. I should 
have divided it by 20, or in other words imagined the 
1,754 so many shillings, adding on 9d. or #s. for the 
15s., which is 4}, of which the answer would be 

87 14s. 9d. 


184. To work a more difficult example, what income 


should I derive from £346 11s. worth of a 6} per 
cent, stock ? 


5 Ae , 6 
-I must, as in interest, multiply the sum by St or 


Foo OF Py Or yy and £346 11s, + 16 = £21 
13S. 24d. 
185. Such questions as the above, being simply 


questions in interest; are not often asked for in the 
above form. 


186, If for any reason, a certain stock is selling at 
mere or less than its nominal price, to find the income 
is a more difficult matter. ¢g. Find the income 

BB 
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derived from purchasing 4 per cent, stock with 
£325 18s. 6d, when the stock is at 96. As often as 
96 is contained in £325 18s. 6d. so many £100's 
worth of stock have I got, and this number multiplied 
by 4 will give me the income. In other words I have 
to multiply the sum of money not by ;$,, but by s% 
or ,'y. 
We can divide £325 18s. 6d. by 24 in more ways 
than one. We can divide it, without much difficulty, 
in one effort as we should in slate arithmetic, or we 
can divide by 2 x 12, or we can divide the pounds 
only by 24 and remember that £1 + 24 is 1od., and 
2s. — 24 is 1d., and so write down the answer thus— 
£325 = 24 = £13}%, }¢ = 13 X 10d. or ros. rod. 
18s, + 24 = od., and 6d, +24 = }d., making the entire 
result £13 118. 7}d. 


187. The above questions could be asked inversely 
thus :—If I received £13 11s. 7}.d. as my income from 
an investment in the 4 per cents. when they were at 96, 
what did I invest? or, if I invested £325 18s. 6d. in 
the 4 per cents. and obtained an income of 
£13 118, 7}d., at what price did I buy in? 


188. We will work these two examples, as asked 
in 187. Since the income is ,4, of the sum invested, 
the sum invested is &° or 24 times the income, 
but £13 118. 7}d. X 24 = £312 + 139 X 24d. + 6d. 
= £312 + £13 18s. + 6d. = £325 18s. 6d. 

The student will see I multiplied the pounds by 24, 
and then I reduced the shillings and pence to pence, 
and added £1 for every 10d. and 2s, for every penny 
over, which gave me the £13 18s. 


189. To work the other example. Here I must find 
what fraction £13 118. 74d. is of £325 18s. 6d., and 
reduce it to one whose numerator is 4. The denomi- 
nator of this fraction will be the price at which the 
purchase was made, We see that we need not 
reduce the two expressions to halfpence, but to so 
many three-halfpence or } of a shilling. 


£13 118. 7$d. = 2,173 eighths of a shilling, 
A325 18s. 6d. = §2,152 ,, - 
but {yyy = oy = vy + The price of stock was 96, 


190. The examples worked in 189 are, I think, more 
difficult than any likely to be met with in an ordinary 
paper on the subject, It frequently happens that, 
whereas a question asked one way is comparatively 
easy, if asked in a converse way, it becomes very 
difficult indeed. 


191. Examptes XVIII. 


Find the income derived from the following ten sums of 
money if invested at par. in the different stocks set by their sides, 

1. £4,850 in the 4 per cents. 

2. £3,995 58. ” 5 

3 £2,743 6s. 8d. ,, 3 

4. £3,500 Is. 4d. ,, 6} 

5. £7,893 28. Od. ,, 8 

6. £3,554 38. 4d. ,, 6 

iA AIL,351 138. 44, 5,5 2) 

8. £3,475 8s. od. 4, 10 

9. £5,827 1s. 8d. ,, 7 

10, £2,408 6s, 8d. ,, 34 


Find the income derived from the following ten sums of money 
if invested at the different prices and in the different stocks set 
against each sum. 

11. £315 8s. od. in the 6 per cents. at 105. 

12. £2,425 ory e 97. 

13» £5,953 fe 3 ° 93. 





14. £418 4s. in ng per cents. at 82, 
iz 409 10s. ” ” 130. 
I 457 10s. ” ” do, 
17. £432 48. 2d. yy ke 82. 
18, £864 8s. 4d. ,, - 82. 
19. #250 13s. 4d. , ée 94. 
20. £1,335 ” ” 89. 


What amount must I invest to obtain the incomes given in the 
ten following examples when the different stocks are at the 
prices set against them? 


21. £4 63. 8d. from r cents. at 105. 
22 4s a Sd. ,, "= ob 8. 
23. £42 3s. 6d. ,, ” 72. 
24. £17 10s. 2d. ,, 9 go. 
25. £491 + aid. oe 66. 
26. £14 16s. $d. ,, o 70, 
27. £37 138. 9d. 5, v9 62}. 
28. £23 15s. 6d. ,, 99 70. 
29. £9 53. ” ” 90. 
30. £37 148. 1d. ,, 99 75. 


In what stocks shall I obtain the ten following incomes if the 
respective sums are invested at the prices set against them ? 

31. £13 from yee 158. 87. 

32. £14 8s. 2d. ,, £228 gs. 6d. rl. 

33. £10 10s, 10d, ,, £299 7s. 8d. 78. 

34 £17 38 Id. ,, . 

35- AIS 12s. gi a . 82. 

36. 44 12s, 8d. ,, . 2d. 
37- £12 98. Gd. ,, 
38. £7 ” 
39. £10 il 
40. £11 + 


At what price must I invest the following ten sums to obtain 
the incomes from the different stocks set against them ? 


from £213 15s. in the 4 per cents, 
162 


” ” 


217 

496 

432 4s. 2d. 
£250 13s. 4d. 
4341 13s. 4d. 
£268 16s, 
a 13s. 4d. 

282 9s, 7d. 


” 
” 
Lhd 
” 
” 
” 
” 


Ww NWWWwWwwst 


CHAPTER XIX, 
STOCKS AND SHARES CONTINUED, 


192. In the last chapter we only treated of stocks and 
shares as they affected income, in this chapter we give 
a series of examples in which the income is not taken 
into consideration at all. 


193. If a man purchases stock when it is less than 
roo per cent, or par. his stock is represented by a 
larger sum than that with which he invested, and it is 
useful to be able to write down the amount of stock 
a certain sum will buy at a certain price, and vice versd, 
or to find at what price such an amount of stock was 
purchased with a certain sum of money. 


194. How much stock can be purchased with 
£4,508 when it is at g8? Every £98 will purchase 
#,100’s worth of stock; as often then as 98 is contained 
in 4,508 so many 4100's worth will there be. The 
answer then is #50509, ‘These numbers near rooare not 
hard to divide by mentally; we will go through the 
entire process: 98 into 450 gives a quotient of 4 with 
a remainder of 50 + 2 X 4 or 58; into 588 a quo 
tient of 5 with a remainder of 88 + 2 xX 5 or 98 
over, that is a quotient of 6: hence the amount of stock 
is £4,600, 
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195. It often happens that the fraction —— is 
price 

capable of considerable reduction ; ¢.g., what amount 

of 5 per cents, can be purchased with £316 10s, 


p dele) . 
499 = }9 and the 


93% 
easiest way to multiply a sum by }¢ is to add to the 
sum ,', of itself. 45 of 3164 = £21 as, .. the 
amount of stock purchased is £316 10s, + £21 2s. 
or £337 125. 


when they are at 932? 


196. If we know the stock and want to find the 
money paid or received, our multiplying fraction will 


be price 
100° 
pay for 4648’s worth of 4 per cents., when they are at 


945 — 


55 a 
100 foo = 


beh = Lan X 151 or £611 115, 


We will work one example: what must I 


942? ted 


and £648 x 


197. We can also find the price if we know the 
money invested and the amount of stock purchased. 


Pri Amount invested X 100 
rice =~ —— 


stock 


At what price will £719 2s. purchase £918’s 
worth of the 3} per cents. 


7191 x 100 
Price = “—=——. or 4,9,9,° or 78} 


918 id2 


198. To divide by 102, Our remainders are the 
remainders as if we were dividing by 100 less the 
quotient + 2, We said 102 into 799 gives a quotient 
of 7 and 99 — 2 X 7 or 85 over, &c. 


199. Some problems, involving the changing of 
stocks, can be worked mentally. eg. If £1,700’s 
worth of 5 per cents, is sold when they are at 105 for 
33 per cents, at 85 what amount of stock is 
purchased ? 


The common sense working of this is *7°° 


100 = num- 


% 1,700 X 105 : 
ber of cents, sold; a — = money received ; 
1,700 X 105 

100 X 85 
number multiplied by roo gives us the amount of 
stock purchased, hence our working (omitting the two 


100's) is “2 “| = 


= number of cents. purchased, and this 


or £2,100, 


200, Of the four elements in the question in 199, 
we might ask for any one of them, provided the other 
three are given. e.g. If with the proceeds of the sale of 
4£2,100's worth of 34 per cents. I: purchase £1,700's 
worth of 5 per cents, at 105, what did I sell the 34 per 
cents, for ? 

Since I purchased £1,700's worth of stock at ros, I 
had £17 X 105 to buy with, and I received this from 
selling £2,100’s worth. I must therefore have sold 


them at “TS or at 85. 





201, We will work one more example, How much 
4 per cent, stock at 95 did I sell, if with the proceeds 
I was enabled to purchase £1,957's worth of 5 per 
cents, at 105? 


To work this by common sense—~ 


10957 X 105 — money paid, 


100 
1,957 X 105 __ 

100 X95 — number of cents, in the 4 per cents. 
1957 X 105 


d 
” 95 


or £2,163 = the amount of stock, 


ExamPLes XIX, 


What amount of stocks can I purchase with the following 
sums when they are at the prices set against them? 
- £477 17s. when at 95. 
. £515 ris, 6d, ss 2. 
72}, 
87 , 


90, 
2. 


202, 


624. 
864. 
1044. 
What must I pay for the following amounts of stock, if pur- 
chased at the prices set against them ? 
11. £497 when at 1074, 
12, £728 ” . 
13. £319 ” 724. 
14. £426 »» 1008, 
15. 550 IIs, » 118%). 
16, £600 12s, oo «= 1169, 
17. £225 93, ” Sst 
18, £350 14s. 9 «=: 128 
19. £325 138. » 60%5 
20, £639 » = OG. 
At what price must I invest the following ten sums to pur- 
chase the amount of stock set against them ? 
- £659 15s. to purchase £819 stock, 
» £450 178. ” £426 5, 
- £344 5s. ” 648 
° ra 13 Is. ” 909 ” 
- £719 2s. °° £918 yy 
4358 IIs, £568 .,, 


5 
II IIs, * £048 
. £677 19s. £381 99 


30. 208 3. it 


In the ten following transactions find the new stock pur- 


chased, if 
« £435 is sold at 104 with which the new 
is purchased at 87, 
. £2,071 ” ” 109. 
- £1,742 10s, - 102}. 
34 £1,919 8s. gd. sy, b 101, 


35- 9373 

36. £1,817 138. 2d. ,, 
3f- 1,700 7%. Id, 4, 
38. £2,737 138. 5d. ,, 
39. £9,717 98. 11d, ,, 
49. £19,470 ” 


In the ten following transactions find the buying price at 
which I could purchase the following stocks, 


4t. £1,679 {win scm }421039 when at 93. 


42. £1,305 £1,380 ” 
43. £1,053 £1,748 0 
44- 2,369 ” 
45. 5.445 ” 
» £3 2,541 om 
17,935 ” 

2,461 - 


te ms 
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CHAPTER XxX. 
STOCKS AND SHARES CONCLUDED. 


203. The difference of income received by investing 
in one stock at a certain price, and another stock at a 
certain price, can often be found mentally, thus :— 
What is the difference between investing #300 in the 
4 per cents. at 96, or the 5 per cents. at 125? 

The income derived from each pound in the former 
case is £gty or £# ay, and that derived from each 
pound in the latter case is 4} or £y'y; the difference 

I 
24 X 25 
and £300 x this = £}, hence the difference is ros. 


therefore in each pound is £(; — 35) or £ 


204. The converse process of this will give us the 
amount invested from the difference and the other 
data as in 203. ¢,g. Find the amount invested, if the 
difference between investing it in the 3} per cents, at 
go, and the 4 per cents, at 112, is ros. The incomes 
derived from £1 in the two cases are £,, and £.\, 
respectively, and the difference between these is 


I 

: fe ; , , 
43 x 28 and this is contained in tos, or £}, 
14 x 27 times. ,.*, The amount invested is 4378. 


205. I can also in certain cases find the change in 
income by selling out of one stock and purchasing 
into another. ¢.g. I have #5000’s worth of stock in 
the 4 per cents., I sell this, when it is at 108, and with 
the proceeds purchase 5 per cents. when at 120, What 
change do I make in my income? It is better to find 
the new income first. 
+e is the number of cents, I have to sell. 
5000 X 108 

“100 
5000 X 108 

100 X 120 
5000 X 108 X § 


anc ~ or £225 is my new income, 
and 100 X 120 4 5 y 


is what I receive. 





is the number of new cents, I purchase, 


5000 X 4 
100 
improve my income by £25. 


My old income is or £200, I therefore 


206. To find the other elements, would be found 
very difficult without the aid of paper. 


207. We can take into consideration the income 
tax, without very much difficulty. ¢,g. What would be 
the net income from £3,600’s worth of stock in the 5 
per cents., after 4d, in the pound income tax had been 
withheld? If there were no income tax the income 


600 
3 =e x 5 but since there is a 4d. tax the 


We have 


would be 


net income is only 3}§ or }§ 
3600 X 

of PEC XS 
100 


of this. 


then to calculate $f which we see is £177. 





My gross income is 242 or $} of my net income 
y & “ ' 235 a7 ’ 
and this being obtained from the 5 per cents., as many 
5's as it contains, so many £100’s worth of stock 


8 x x 
shall I possess. The result is {= —— 


47 * 5 
or £2,880. 


209. We might even ask for other elements, ¢.g. the 
price paid for stock, the amount of the income tax, &c, 
We will work one such. At what price must I invest 
42,940 in the 5 per cents. so as, after paying an 8d. 
tax, to have a net income of £145? My working 


x 
would be this Lr is my gross income and 


this +5 is the number of cents. I possess, and 2940 
9940 * 29 * 5 


30% 145.” or 98, is 


—- the number of cents. or 


the price asked for. 


210, EXAMPLES XX, 


What difference in income would there be in the ten following 
cases, in investing the different sums in the stocks in the prices 
set against them ? 

1. £5,000 in 4 per cents, at 100 or § per cents. at 100, 


2. £396 2} o 9° », 3 9» 99. 
3. £364 4 ” » 38 gl. 
4. £31 108, § °° 105 ,, 6 . 108, 
5. £136 7 ” 119 ,, 8 ” 128, 
6. £1,749 3 0 87 » 4 0 120. 
7- £2,356 34 ” 77 »» 44 ” 99. 
8. £210 os 508 4 re 150. 
9. £135 5 0» 90 5, Ri ” 300. 
10, £756 2 ” 79 5, 3 ” go. 


In the ten following examples find the amount invested from 
the difference of income produced by the different stocks when 
purchased at the prices set against them. 


per cents. per cents. 
11. 5s. from investing in 5 at 105 and 4 at 88. 
12, £1 o 24,, 60 ,, 325, 93% 
13. 10s, ” 4q », 102 4, 3 ” 75: 
14. 2s. 6d, ” 2 »» 60 ” 3.» 93 
15. 38. 6d. a 6 ,, 102 San & 
16. Is. 8d. oo eee i 1 504. 
17. 1s. ” 3 » 9 » 23 » 85. 
18, Is, ” 7 » 140 4, 6 ” 126, 
19. 5s. ia o ee Sie 
20, 3s. 4d. a 4 5» 104 5, 6f,, 1683. 


By how much do I change my income by selling the under- 
mentioned amounts of stock at the prices set against them 
and with the proceeds purchasing the other stocks at their 
respective prices. 


per cents. : .) per cents. 
21. £1,000 in § at 100 Seeds purcheting at 7. 
22. £9,000 ” 5 ” 110 ’? ’” 4 ” go. 
23. £2,500 ’”” 4 ” go ” 2h] 6 ” 120. 
24. £340 4, 5», 110 ” ” 5 5 105. 
25.4600 ,, 6,, 95 ” % 7 sy 114. 
26. £1,000 ,, 6,, 104 ” ” 8 ,, 130 
27. £1,560 ” 15 ” 200 ” ” 10 ” 156. 
28. £2,025 ” Fi ” 7 ” ” 7 ” 105. 
29. £4,550 5, 8,4, 1 ” ”» 1O 4, 144 
30. £3,575 + 65, 110 - 0 74 5, 132. 


The following twenty examples are on the whole subject. 


31. What income do I derive from investing £2,352 in the 4} 
per cents. when they are at 98 ? 





208. In giving questions in which we should have 
to find the gross income from the net, we should 
have to take care that the numbers cancelled. 
e.g. How much stock in the 5 per cents. did I own 


if after paying a 5d, tax [had a net income of £141? | 


#; By how much should I have increased my income, in 31, 
if I had purchased § per cents. at 96? 

| 33. At what price must I purchase 4 per cents. so as to make 
| § per cent, for the money invested ? 

34. By how much on each pound is it better to invest in the 
| 5 per cents. at 105 than to purchase £20 shares which pay 16s. 
per share? 
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35. How could I invest £900 in the 4 per cents. and § per 
cents. at par. so as to receive the same income from each 
investment ? 

36. Which is the better investment, the 4 per cents. at 99 or 
£§ shares which pay 4s. a share ? ; 

37. If Lown £640’s worth of 4 per cent. stock, sell it out at 
105 and with the proceeds purchase 3} at 104; and then sell out 
at 130 and with these proceeds purchase 4 per cents. again at 
84; what is my new income ? 

38. How much 4 per cents. stock can I purchase, when it is 
at 93, with the proceeds of £1,320's worth of 5 per cents. sold 
at 124? 

py much money shall I require to purchase an income of 
£750 in the § per cents. when they are at 106? 

40. If my income in the 4 a cents. is £928 a year, how 
much money did I invest, if when I bought in they were quoted 
at 80? 

41. If I invested £10,000 in the § per cents. so as to give me 
an income of £480, at what price did I buy in? 

42. The difference in my income between purchasing 4 per 
cents. at 84 and 5 per cents. at 110 is £1, how much money did 
I invest ? 

43. I invest £500 in the 4 per cents. at a certain price ; had 
I invested it in the § per cents. at par. I should have received 
£4 3s. 4d. more income, at what price did I invest ? 

44. On what amount of money will it make a difference of 
£5 in your annual income whether you purchase § per cents. at 
85 or £20 shares which pay £2 2s. a share, at £35 a share? 

45. What amount of stock must I purchase in the 3} per 
cents. so as to receive a net income of £611 after paying §d. in 
the pound income tax ? 

46. What amount must I invest in the § per cents. at 117 so 
as to receive a net income of £100 after paying an income tax 
of 6d. in the pound ? 

47. What amount must I invest in the 4 per cents. at 85 so as 
to give an income of £118 after paying an income tax of 4d. in 
the pound ? 

45. If after investing £2,380 in the 4 per cents. at 85, I only 
receive a net income of £109 13s. 4d., what income tax in the 
pound has been withheld by the authorities ? 

49. If investing in the § per cents. at 117 with an income tax 
of 6d. in the pound will give me just the same net income as 
investing in the 4 per cents. with an income tax of rod. in the 
pound, at what price do I purchase the latter stock. 

50. What is the difference in my net income in investing 
£1,200 in the § per cents, at 116 with an income tax of 8d. in 
the pound, and £1,000 in the 4 per cents. at 78 with an income 
tax of 6d. in the pound? 


(Zo be continued.) 
——— 


Quarterly Arithmetical Tests, 


STANDARD I.—FirsT QUARTER. 
2. 467 
_3? 
3+ 519 
314 
SECOND QUARTER. | 


2. 742 
208 4 


165 
70 
THIRD QUARTER, 
2. 814 
659. 


320 
287 





STANDARD II.—First QUARTER. 


573 
6,019 
58 3. 58,936 X 80. 
17,940 
a 


2. From 70,254 take 69,807. 


4.8X%7; 9X9; 10X12. 


SECOND QUARTER. 


. From 40,017 take 6,819. 
. 85,907 X 76. 

. 58,830 + 6. 

. 43d.; 69d.; 87d. 


THIRD QUARTER. 
. Take 987 from 70,806, 
. 69,425 X 8o1. 
. 81,356 +11. 
. I11d.; 136d.; 143d. 


SranDARD III.—First QUARTER. 


I, 90,022 — 19. 

2. Divide four hundred and six thousand and 
eighty by seventy-six, 

3. How often is eight hundred and four contained 
in six million thirty-seven thousand two hundred and 
thirty-six ? 

4. In 37 boxes of oranges there are 1,702 score, 
How many oranges are there in each box ? 


SECOND QUARTER. 


1. How many parcels, each weighing 89 pounds, 
can be made out of 540,230 pounds ? 

2. Find the sum of seven hundred and six pounds 
thirteen shillings and two pence three-farthings, six 
pounds twelve shillings and five pence farthing, three 
hundred and nineteen pounds ten shillings and eleven 
pence halfpenny, eighty pounds and ten pence 
farthing, and sixty-three pounds nineteen shillings and 
eight pence. 

3. From six thousand and two pounds fifteen 
shillings and three pence take eight pounds ten 
shillings and seven pence three-farthings ? 

4. A person bought half a million bricks to build 
38 houses. If each house took 12,976. bricks, how 
many had he left ? 


THIRD QUARTER, 


1. £250 138. ofc. + £4,708. 6s, 11d, + 
£637 178. 44d. + £9,064 8s, 10d. + £5 128, 73d, 
+ £29 148. 2d. 

2. One book contains 2,819 lines, and rnother 
3,421 lines. How many days will it take a boy to read 
through both of them at the rate of 195 lines a day ? 

3. Find the difference between three thousand six 
hundred and seventy-nine pounds eleven shillings and 
five pence farthing, and four thousand and fifty-seven 
pounds nine shillings and one penny three-farthings. 

4. A man earned two guineas a week, and his ex- 
penses were: — Housekeeping, 16s, 1o$d.; rent, 
5s. 6d. ; other expenses, 8s. 11d. How much had he 
left weekly ? 
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STANDARD IV.—First QUARTER. 


1. Multiply £39 178s. 53d. by 63. 

2. Find the value of 17 pieces of cloth, each 52 
yards, at 9s. 64d. per yard. 

3. £4,570 tos. 113d. + 9. 

4. What sum must be multiplied by six hundred 
and seventy-eight to produce ten thousand seven 
hundred and seventy-five pounds nineteen shillings 
and threepence. 


SECOND QUARTER. 

1. Reduce 98 lbs, 16 dwts, to grains, 

2. An orchard yields one hundred and five thousand 
and sixty apples. How much will they sell for at the 
rate of five for a penny ? 

3. How many miles, yards, &c., are equal to 
219,847 inches ? 

4. A grocer buys tea at 1s, 1o}d. per lb., and sells 
it at 2s. 8d. How much does he gain on two cwt. ? 


Tuirp QUARTER. 


1. Reduce three million five thousand and seven 
pints of rum to hogsheads. 

2. A gentleman bought three horses. One cost 
£45 108.; the second #7 12s. 6d. less than the first ; 
and the third £3 19s. less than the second. What 
was the cost of the three horses ? 

3. If 6 nails weigh a quarter of a pound, how many 
nails weigh 7 tons rs cwt, 2 qrs. 15 lbs, ? 

4. If 17 yds. 2 ft. 8 in. of silk cost £14 158, 2d., 
how much is that per inch ? 


SrANDARD V.—First QUARTER. 


1. Find, by practice, the value of 2,809 bushels of 
wheat at £2 38. 84d. per bushel. 

2. What is the value of 39 lbs, 11 0z, 12 dwts, at 
£2 §s. per lb. ? 

3. How much should be paid for three hundred 
and ten thousand nine hundred and _ twenty-five 
articles at 18s, rod, per hundred ? 

4. What is the cost of 43 sq. yds. 4 ft. 48 in. at 
£6 16s. 14d. per sq. yd.? 


SECOND QUARTER. 


t. If aman earn £114 in 38 weeks, how long will 
it take him to earn £147 ? 
2, Make out a bill for the following :— 
7,850 bricks at 16s, 8d, per hundred ; 
675 best bricks at tos. 6d. per hundred ; 
aa dozen tiles at 2#d. each; 
69 chimney-pots at 7s. 6d. per dozen, 
3. Find the rent for 19 months 3 weeks 5 days at 
£2 198. 6d. per month of 4 weeks. 
4. In what time ought 20 men to perform the same 
work as to men and ro boys can do in rg days, if 
men can perform the same amount of work as 5 boys? 


THIRD QvARTER. 
1, Add the sum of } and } to the difference 
between } and }. 


2. If 3qrs, 19 lbs. cost 128, 1o}d., what would a 
ton cost? 





3. Which is the greater, and by how much, { lb, 
or ;° lb.? 

4. A bill for gas being £10 18s. 6d. when gas is 
48. 9d. per thousand feet, what will it be when the 
price of gas is increased 1s, 6d. per thousand feet ? 


SranparD. VI,—First QUARTER. 


odes 


1 1 
2, Shaplify -—+_+_4 =. 4 = 
ee Ts ee 
2. Find the difference between the two quotients oj 
¢ and §. 
3. Find the continued product of 59°374, ‘682s, 
and ‘0098. 


4. 4°56 X °372 + 4251. 
SECOND QUARTER. 


1. If the rent of an acre is 45°4375, what -will be 
the rent of 17°3 acres? 

2. A post is } of its length in earth, } in water, and 
10 feet above water. What is its length? 

3. After dividing 8s. 3d. amongst a number of 
boys, giving each boy 24d., what decimal of the whole 
sum is left ? 

4. If either 8 oxen or 12 horses eat the grass of a 
field in 75 days, in what time will 6 oxen and 6 horses 
eat it? 


THIRD QUARTER. 


1; Find the simple interest on £968 as. 6d. for 3 
years at £2 155. per cent. 

2. A draper bought silk at 7s. 6d, per yard, and 
sold it at 9s. 3d.; what did he gain on an outlay of 
twenty guineas ? 

3. What sum will gain £440 5s. at 34 per cent. in 
2} years? 


4. Multiply £17 18s. 945d. by 105. 
STANDARD VII,—First QuaRTER. 


1. A train going 35 miles an hour performs a 
journey in 7 hrs. 15 min. ; in what time will a train, 
going 45 miles an hour, perform a journey three times 
as long ? 

2. At what rate per cent, will £925 amount to 
£1,008 gs, in 4 years? 

3. If 8 women or 11 boys can clear 12 acres of 
hay in 5 days, how long will it take 16 women and 13 
boys to clear 21 acres? 

4. In what time will £236 15s. double itself at 
3% per cent, ? 


SECOND QUARTER. 


1. What is the true discount on a bill of £355 8s od. 
due in 4 months at 2} per cent. ? 


2. A grocer bought a chest of tea containing 54 lbs. 
at 1s. od. per Ib., and another chest containing 52 lbs. 
for £5 138. 1d.; what was the average cost per Ib. ? 


3. What is the compound interest on £3,125 for 
2} years at 2 per cent. ? 


4. Reduce ‘125 of a guinea + ‘36 of os, 2d. + 
‘053 of £2 10s, to the decimal of half-a-sovereign. 
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THIRD QUARTER. 


1. If a school had 720 children on the books and 
675 were present, what per centage was absent ? 

2. Three cow-keepers hired a pasture for £70 15s. 
for 22 weeks. During the time A put in it 7 cows 
for 13 weeks; B, 14 cows for 9 weeks ; and C, 3 cows 
for 22 weeks. How was the rent divided ? 

3. A town of 32,000 inhabitants increases’ 5 per 
cent. yearly; what will the population be al the end 
of 3 years? 

4. What interest per cent, is obtained from investing 
in the Three per Cent, Consols at 913, brokerage 
} per cent. ? 


ANSWERS. 
STANDARD I, 


THIRD. 
1,560. 
155. 


33- 
40; 45; 18. 


SECOND. 
783. 
534 
95. 
123 55; 36. 
STANDARD II, 
SECOND, 
33,198. 
528,932. 
0,805. 
38. 7d. ; 58. Od. 3 78. 3d. 
THIRD, 
69,819. 3 
61,857,675. 4 


STANDARD III. 


56; 81; 120, 


7,396. 
Qs. 3d.; 11s. 40.3 Its. 11d, 


First. 


55343 + 12. 
7,509 times, 
920 oranges. 


THIRD. 
£14,606 133s. 84d, 
32 days. 


£377 178. 84d. 
103s. 8}d. 


SECOND. 
6,070 parcels. 
£1,176 17s. 13d, 
£5,994 4s. 744. 
6,912 bricks. 
STANDARD IV,—Firsrv. 
£2,512 1s. 24d. 3. £507 16s. 9}d. 
2. £421 14s. L 4 £15 17s. 10}d. 
SECOND. 
564,364 grains, 3 


. 3 mls, 826 yds, 2 ft. 7 in. 
. £87 IIs. 


4. £8 17s. 4d. 
THIRD. 
5,962 hhds. 19 gals. 3 qts. 1 pt. 
. £117 6s. 
418, 344 nails, 
. 54d. 


STANDARD V.—F rst. 


- £6,138 16s, 84d. 3. £2,927 17s. 64d. 
2. £89 18s. 6d. 4 £295 18s. 11d. 
SECOND. 
- 49 weeks, 
» £65 8s. 4d. + £6 118. Phd. + £1 198. 1o}d. + £2 3s. 14d. 
= £76 2s. 114d. 
» £59 5s. 9d. 
. 12 days. 
TuirD, 
4 vy Ib. by 5 Ib. 
4 14 7s. 6d. 


STANDARD VI.—Fixst. 
3. °397122999. 
+ 3 
SECOND: 
+ £94 ts. 4}d. 3 “old. 
+ 12 yards, 4. 60 days, 
- THIRD, 
3 £460. 
4. £1,883 115s. 


+ £79 178. 44d. 
£4 18s. , 





STANDARD VII.—First. 
16 hrs. §5 min, 3. 2} days. 
2} per cent. 4. 26% years. 
SECOND. 
3. £142 10s, 14d, 
4 ‘9375: 
THIRD. 


£2 18s. od. 
Is, 114d, 


6} per cent. 

A, £22 15s.; B, £31 103.3 C, £16 10s, 
37,044 people, 

£3 5% 4hfd. 


——g—- 


Science Hotes. 


Tue new edition of the Science and Art Directory 
has been issued during the month, There are a few 
rather important changes and additions. There is a 
fresh regulation regarding the apparatus to be used 
in connection with science classes, A list of what is 
thought to be essential for teaching some of the sub- 
jects successfully has been drawn up, and in future it 
will be necessary that the classes should be provided 
with it. Very much may be said for this new require- 
ment. There are no doubt a few things which may 
be considered absolutely essential in order to puta 
subject fairly before the pupils, It seems, however, to 
us to be a pity to stereotype the teaching: by insisting 
that the mode of presentation shall be practically the 
same everywhere. There are many things which a 
teacher cannot well make for himself, On the other 
hand, there are a great many things that he can at 
least partially construct for himself, and these will 
nearly always be the most interesting, instructive, and 
effective. We think it would have been better to 
have required a list of the apparatus employed in each 
class, and to have encouraged the supply of objects 
and materials suitable for teaching purposes. ‘There 
is far too much uniformity already in science 
teaching. Uniformity of teaching plant will tend to 
increase it. It would be an excellent thing to en- 
courage in every possible way a teacher's individuality 
and resource. Why not offer prizes of £10 and £20 
for the best set of apparatus for teaching some. special 
subject, the apparatus to be devised, and, as far as 
possible, made by the teachers themselves? 

*,° 

One of the marked features of educational matters 
is the revival of interest in the subject of Geography, 
not perhaps as it has often been taught, but as it 
should be taught. The able and thoughtful address 
of Sir Charles Warren, which we recommend our 
readers to pohder carefully, will deepen the impression 
that geography is well worth more attention than it has 
yet received. We merely quote two paragraphs, leaving 
the rest of the paper for the consideration it deserves. 
‘ The knowledge of geography embraces the life of an 
Englishman of every class and occupation, and its 
study is of the greatest importance to every man who 
has an occupation. It is singular that so little is 
thought of cultivating the science, and how small 
an interest the State has hitherto taken in fostering this 
branch of education, But while the schools for the 
people are gradually taking up the work and en- 
deavouring to work out a good system of education it 
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is mortifying to find how little progress is being made 
in the higher class schools, where such heavy fees are 
charged, and the question arises whether in these 
schools the teachers really understand the subject they 
teach, and would pass an examination before a Govern- 
ment inspector. The boys of the wealthier classes 
are put to the greatest disadvantage with regard to 
the study of geography. It is apparent that as educa- 
tion throughout the country progresses the sons of the 
wealthy classes, if they are to compete successfully 
with others, must have some better mental training 
than they obtain at present, otherwise they will in a 
few years be distanced by the sons of the labourers, 
artisans, and shopkeepers.’ 


* * 
- 


Proressor TyNDALL has written a letter to the 
Times on the subject of lightning conductors. On 
one occasion he found that a lightning conductor had 
been carried down the lighthouse tower and embedded 
in a stone which had been perforated to receive it. 
If the object, says the professor, had been to invite the 
lightning to strike the tower a better arrangement 
could not have been adopted. The abolition of 
resistance is absolutely necessary in connecting a 
lightning conductor with the earth, and this is done 
by embedding in the earth a plate of good conducting 
material and of large area, ‘The largeness of the area 
makes atonement for the imperfect conductivity of 
earth. The plate, in fact, constitutes a wide door 
through which the electricity passes freely into the 
earth, its disruptive and damaging effects being thereby 
avoided. The Professor understands that lightning 
conductors are frequently set up without any terminal 
plate whatever. It cannot be too widely known that 
such conductors afford no protection at all. They 
considerably increase the probability that the building 
to which they are attached will be struck, 


* * 
. 


Tue Technical Education Bill has been dropped for 
this session. The government were reluctant to give 
it up. There is every reason to believe that a similar 
measure will be introduced in the early part of the next 
session. Meantime the matter will be under considera- 
tion, and an attempt will be made to meet the objections 
which have been raised to the Bill on both sides of 
the house. It is of great importance that the measure 
should receive the support of the whole house. 
Education ought not to become a question of this or 
that party. If there is a sincere effort to carry the 
measure through peaceably and expeditiously, there is 
no doubt but that it can be done, 


* # 
* 


Many teachers and students will re-echo the words 
of Professor Woodward in his recent address at the 
British Association. ‘What we want for our students 
in these high pressure days are less frequent attendance 
in the examination room, and a more frequent ex- 
amination of Nature in the field. Our professors 
must take their men more often afield, show them 
how to collect specimens, and familiarize them with 
the aspects of natural objects as seen without micro- 
scopes, and they will return to their studies with far 
better and keener eyesight after their own microscopic 
vision has been enlarged with contact with Nature.’ 





In a letter in ature, Miss E. A. Ormerod says that 
the attack of the Hessian fly shows its presence now 
in an almost continuous line along the northern and 
eastern coast, from Cromarty, on the Moray Firth, to 
Kent. The attack clings markedly to the seaside, 
excepting in a few isolated instances, or where the inland 
area is continuous with the seaside district. Although 
the season has been so extraordinarily favourable to 
various kinds of insects affecting corn stems, yet 
in very many instances the injury caused to wheat by 
Hessian fly has been slight. On this a hope may be 
grounded that, either from the varieties of wheat which 
we use being kinds suited to ‘resist’ attack, or from 
circumstances of cultivation, we may find that our 
wheat, at least, does not suffer as much as in some 
other countries, The statements that the Hessian fly 
has been a pest in this country for many years have 
not the slightest foundation. 


—o— 


Publications Received. 


Blackie and Son— 
The Sovereign Reader. By G. A. Hent 
The Realistic Teaching of Geography. 
Chambers, W. and R.— 


Short Narratives for English Composition. 


Curwen, J., and Sons— 
Cantata : The Mermaids. By John Kinross. 


Griffith, Farran and Co.— 
Composition Exercises, No. 3. By T. Hudson. 
Needlework Diagrams for Cutting Out. 
Hamilton and Co.— 
Bench Book for Test Tube work in Chemistry. By H. T. 
Lilley, M.A, 
Longmans and Co.— 


Easy Lessons in the Differential Calculus. By R. A. Proctor. 
First Steps in Geometry. - R. A. Proctor. 
Longmans’ Shilling Geography. 


Miscellaneous— 
The Shorter Catechism of the Westminster Assembly oi 
Divines. é 
The Madras Journal of Education, January to August. 
The Mersey Certificate (The North Western Educational Co.) 
How a Schoolmistress may live upon Seventy Pounds a Year. 


Smith, Elder and Co.— 
The Cornhill Magazine. September. 


Swan Sonnenschein and Co.— 
Richter’s Levana for English Readers. By Susan Wood, B.Sc. 


The Clarendon Press— 


Cicero: In Q. Caecilium Divinatio. J. R. King, M.A. 

Virgil: Aeneid (Book I,) By C. S. Jerram, M.A. 

The Annals of Tacitus (Book I.) By H. Furneaux. 

Xavier de Maistre: Voyage Autour de ma Chambre. By 
Gustave Masson, B.A. 


y: 
By W. Jolly. 


Whittaker and Co.— 


Whittaker’s Modern German Authors: Freytag’s Die Jour- 


poly Gutzkow’s Zopf und Schwert. By Prof. F. 
a 


nge. 
Bossut’s French Phrase Book. falsi 


you 
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Mr. Vere Foster continues his public spirited 
distribution of prizes for the encouragement of Writing 
and Drawing. ‘The result of the National Competition 
for 1887 has just reached us, and it appears that no 
less than four thousand eight hundred and seventy- 
four prizes have been already distributed, amounting 
to £2,247 5s. od., and that pupils of upwards of 
3000 schools have taken part in the Competition, 
‘which has extended to every county and large town 
in Great Britain and Ireland, and also to many in 
the Colonies. 

During the past year there have been 312 Com- 
petitors in ordinary writing, 7 in Lettering, 267 in 
Drawing, and 103 in Painting. 

The Highest Prize of £3 for ordinary writing is 
awarded to 

W. G. B. Srromacu, 


age 16, of Merchiston Castle School, Edinburgh. 
In Lettering the Highest Prize of £2 10s, is awarded to 


Davip DRYDEN, 


a pupil of the Royal Grammar School, Newcastle-on- 
Tyne. Altogether, prizes have been awarded to twenty 
different classes of Writing, Drawing, and Painting. 
We can only find space for the names of the winners 
of the first prize in each class, they are as follows:— 
Stromach, W. G. B.; Brown, J. C.; Aiken, John 
B.; Dryden, David; Fleming, Agnes; Farrelly, 
Lizzie; Smith, A. W.; Farrelly, Bridget ; Armstrong, 
Beatrice; Smith, A. W.; Hardwick, Margaret A. D.; 
Cross, Harold G.; Cheshire, Mary K.; Babb, Ernest ; 
Jackson, George H.; O”’ Meara, Helen E, M.; Nash, 
A. T.; Ogden Agnew, J. T., Mrs.; Hardwick, 
Margaret A. D.; Cummings, William. 

With the view of calling still wider attention to this 
laudable offer to popularize good writing we may say 
that in the National Competition for the year 18838 
prizes to the amount of £617 will be awarded. Full 
particulars can be obtained from Messrs. Blackie and 
Son, 49, Old Bailey, London, 


oe 


Publications Rebvietved, 


Easy Lessons in the Differential Calculus: 
indicating from the outset the utility of 
the processes called Differentiation and 


Integration. By Richard A. Proctor, 114 pp. 
London : Longmans, Green and Co. 1887. 


There are two radically different aims with which 
Mathematics may be pursued, leading to two radically 
different methods by which they may be taught. We 
might call these, unsatisfactorily enough, we fear, the 
Utilitarian and the Educational. You may learn Algebra 
because, to quote Mr. Proctor’s preface, ‘problems in 
single and double position can be solved much more 
readily by Algebra than by the rather absurd rules given 
for such problems in books on Arithmetic,’ or because 
your profit and loss account at whist has been more or 
less unsatisfactory, and you wish to have a clearer view 
of your chances, or you may take up Trigonometry 
because your heart is set upon finding the exact height 
to an inch of Mount Everest, or you may learn Geometry 
because you desire to lose no time in threading your 
way through the mazes of a city’s streets. Such is the 
Utilitarian method, and we conceive that it is eminently 
false in principle and vicious in result. On the contrary, 
your object in studying Mathematics may be chiefly dis- 
ciplinary and only subsidiarily Utilitarian, to acquire that 





Jinesse of mental culture which this pursuit alone can 
impart, that nice logical perception of minute differences, 
the lack of which constitutes the most distinguishing cha- 
racteristic of the ill-balanced mind, to demonstrate, in 
short, the falsity of Voltaire’s foolish remark, ‘ J'ai toujours 
remarqué que la géométrie laisse l’esprit ot elle le trouve.’ 
The Utilitarian method excludes from view by far the 
most beautiful portions of the subject. The Theory of 
Numbers, for instance, can scarcely find any resting place 
here. The Theory of Equations would all centre round 
the ugliest part of it, Horner’s Method. Differential Equa- 
tions would be almost entirely absent, and Projective 
Geometry completely so, and of all Pure Mathematics 
very little would be deemed worthy of retention, save 
such as had some near or remote application to problems 
in Mixed Mathematics. 


We fear we must describe Mr. Proctor’s method as 
eminently Utilitarian. His sub-title, indeed, confesses as 
much, and in his preface (whose author we think we could 
have guessed had it been left unsigned) he further con- 
fesses that ‘I could find no interest in the Differential Cal- 
culus till, after reading through 200 pages of matter having 
no apparent use (and for the most part really useless) | 
found the calculus available for the ready solution of 
problems in Maxima and Minima.’ We do not think, by 
the way, that the existing Manuals are quite so culpable 
as Mr. Proctor would have us believe, even from the 
Utilitarian point of view. In Mr. Williamson’s well- 
known Manual, for instance, we are not a tenth of the 
way through the book before he has shown us how the 
lengthy Trigonometrical series may be simply obtained, 
and the student who approaches the Differential Calculus 
has usually painfully discussed these necessary evils by 
other and much longer methods. 


Mr. Proctor’s object is roughly the same as that of 
other works which we have had occasion to notice pre- 
viously in these columns, those of Mr. Millar and Mr. 
Knox, for example. After explaining the objects of the 
Differential and Integral Calculus, and showing us how 
to differentiate simple funetions, he treats Maxima and 
Minima (Lesson vil. we notice is mysteriously indexed 
under this head, for no conceivable reason), then 
Vanishing Fractions, Tangents to Curves, Areas of 
Curves, and the evaluation of some 25 simple integrals. 
Lesson xix. is called ‘ Elliptic Integrals,’ but these are no 
relations of the family ordinarily so named, and are merely 
those integrals which enter in finding the area of an 
ellipse. Why Vanishing Fractions should be treated we 
cannot imagine. They do not swim into the student’s 
ken a tenth as often as do series, the whole question of 
which Mr. Proctor entirely ignores, and even if they did 
the treatment of them is singularly unsatisfactory. The 
entire book indeed bears marks of haste. It is a reprint 
of a series of articles from Anow/edge, and the ‘ Lessons’ 
in many cases seem to have been thrown off ‘while the 
boy waits.’ There is no mention of the Newtonian 
Method for Maxima and Minima, which would have 
solved Problem 1, p. 50, so readily, and many problems 
for which Mr. Practor’s methods are insufficient. New- 
ton’s geometrical methods are only introduced, in fact, that 
we may be told in italics ‘how cumbersome they are’ Why 
moreover, should we not be shown how to find the arcs of 
circles and parabolas, since all the integrals required for 
the purpose are ready to hand, and the measurement of 
arcs is about as important as the measurement of areas ? 
This is one only of several omissions, ‘The book as awhole 
seems ‘scrappy,’ and consists largely of the explanatory 
* padding’ with which any good teacher would supplement 
his lessons. Asa supplement it may indeed prove of some 
little use, but it is far from justifying the boast of its preface, 
which concludes in the following eminently characteristic 
paragraph: ‘It may interest learners to know that, 
chancing when at Cambridge to be my own master, with 
freedom to choose what I would learn, I took up for my 
degree rather less of the Differential Calculus than is pre- 
sented for beginners here, What I have had occasion 
to study since respecting the Differential Calculus, the 
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Calculus of Variations and higher matter, I have dealt 
with as occasion required—the only really effective way 
of studying Mathematics.’ What the second of these 
two sentences may happen to mean we have not the 
remotest conception, but with regard to the first we must 
remark that if Mr, Proctor entered now for the Mathe- 
matical Tripos with the knowledge contained in his little 
book, and that only, we fear he would have only a distant 
chance of an ‘ Apostleship,’ and that for places among the 
* Twelve’ the odds would be in favour of his attaining the 
dignity of the ‘ Spoon ’—which, as everybody knows, did 
not fall to him in his Cambridge career. 


Mental Arithmetic: Teaching and Testing. 
Jarrold and Sons. 


The name of the author of this contribution to these 
publishers’ ‘ Teachers and Pupil Teachers’ Series’ is not 
announced, 

The work is divided into two parts, of which the first is 
devoted to Teaching and the second to Testing, 

The book is compiled rather for teachers and pupil 
teachers to use with their classes orally, than for the 
latter to prepare for their own examination on the same 
subject when - have to write their answers; and we 
may say at once that it does not quite cover all the ground 
expected to have been gone over by such. 

On pase 8 we find printed in full the instructions to 
H.M. Inspectors of Schools on the subject of Mental 
Arithmetic, and it is in the spirit of these instructions that 
the latter part of the work has been produced. 

We should rather doubt the wisdom of separating the 
examples so entirely from the instructions, but we cannot 
help thinking and hoping that the book will not be largely 
used for the latter. 

The instructions, or ‘ short cuts’ as they are called, do 
not contain, as far as we have seen, anything new or 
exceptionally valuable, and give one rule at least which 
is inexcusably wrong. 

The author having shown how to add fwo fractions 
whose numerators are 1, viz., by adding the denominators 
for the new numerator, and multiplying them for a new 
denominator, proceeds to do the same thing with “Aree 
fractions whose numerators are 1, and deliberately gives 

an t+ 3+ 46.9 , one. 
us +4+ aan ral ~~ or #% We knowa print 
ing-office where such a mistake would not be passed over 
by the compositor, much less the reader. We must confess 
however we should like to know how many pupil teachers 
will be misled by this and thus teach their pupils. 

When however we come to the second part of the 
book we must speak in all praise. The idea worked out 
is to take up some subject as a clock, a gas metre, 
boating, &c., and to ask all sorts of questions about the 
numbers in connection with these several things, thereby 
unconsciously impressing many facts on the child’s mind 
which he is not likely to forget, and which cannot but be 
of use to him, as well as cultivating his perceptives. 

The book is illustrated with rough outline sketches for 
reproduction on the blackboard. 

We almost recommend the publishers to separate the 
last half of the work from the former, for with such a mis- 
take as we have noticed, confidence in all the rules given 
will be shaken, and we candidly confess that had we only 
seen the latter portion of the work our praise would have 
been unstinted. 


First Steps in Geometry. By Richard A. Proctor. 
Longmans and Co. 


This work originally appeared in the author's well- 
known periodical Anowledge, where they attracted con- 
siderable attention. 

We cannot help thinking that the title, at least as given 
above, without the enlargement as found on the title-page, 
might mislead some. Though called ‘First y= in 
Geometry’ the reader or student is sup to know 
Euclid’s Elements, as far at least as the first two books, 








and not only his results but his methods. The author has 
no intention, as so many are trying to do at the present 
time, of sepglearng Euclid’s old methods by any shortened 

ones ; Mr. Proctor has, we are convinced, far too much 

respect for the old master, and appreciation of what the 

study of his methods did for his own mental growth, to 

ever entertain such an idea. It is true he has devoted a 

section of his work to what he terms Non-Euclidian 

Devices, where he shows (amongst other things) how the 

celebrated ‘Pons’ even may be proved in a manner 

different from Euclid’s ; but we feel sure that were he 

preparing a manual of Euclid’s Elements, he would never 

substitute such a proof for the valuable mental exercise 

so familiar to us all. 

The work is divided into three sections, the first being 
sub-divided into eleven sub-sections, on such subjects, 
amongst others, as Analysis and Synthesis —Problems on 
Maxima and Minima—Perimeters of Triangles and 
Problems on Loci. The second section consists of Notes 
on Euclid’s first two books, and the third is devoted to 
Riders and Problems on these two books. 

In his introduction, which is very valuable, the author 
refers to many propositions not established by Euclid, 
which are of such constant use that he thinks the student’s 
notice ought to be particularly drawn to them; ¢.g., the 
perpendicular drawn from the vertex of an isosceles 
triangle bisects the vertical angle and the base. 

We are glad to see that great stress is laid on the value 
of carefully drawn figures ; many a problem has been 
suggested by a well drawn figure, some of which, by the 
way, especially of lines cutting one another in a particular 
point, though say | enough to establish by analytical 
methods, are very difficult to prove by pure geometry. 

There are too some valuable hints as to the drawing of 
figures, that is as to which part of the figures to draw 
first, ¢g., if a figure involve a circle passing through 
more than one particular point, it is far better to draw the 
circle first, and add the other lines afterwards, 

We do not wish to be hypercritical, but we cannot help 
thinking that in one slight matter Mr. Proctor has missed 
a point, so to speak ; he does not seem to see the im- 
portance of naming two triangles, or two lines in two equal 
triangles, by their letters in homologous order. We have 
all of us no doubt laughed at the ignorant schoolmaster, 
who sent a boy back because he called the angle ABC, 
CBA, but we maintain that it is, to a certain extent, a 
useful exercise to insist on students naming their triangles, 
&c., properly, ¢.g., if a straight line AB is bisected in C it 
is far better to call its sections AC, BC, and not AC, CB, 
and, again, we should always understand that the isosceles 
triangle PQR has its equal angles at Q and R. 

We cannot do better than conclude this notice with the. 
following extract from the introduction, which we wish 
every master in the world, who pretends to teach Geometry, 
would engrave on his mind :— 

‘The Mathematical teacher who simply solves the 
emer brought to him by his pupils does little to show 

ow such problems are to be treated. He should exhibit 
to his pupils the train of thought which leads him to apply 

such and such processes to the solution of a problem. 
And more than this, a good tutor will show his pupils 
when they might be led astray by imperfect methods ; he 
will try the effects of steps which he himself knows to be 
bad, and thus show his pupils what methods to avoid as 
well as what methods to apply. One problem thus dealt 
with is worth a dozen Which are merely solved.’ 


Poynter’s Drawing for the Standards: Books 
13—18, London: Blackie and Son, 


We have already spoken in terms of praise of the earlier 
numbers of these books. The present numbers contain 
the freehand copies for Standards V., VI., and VII. Each 
book contains twelve copies of pee difficulty, and 
each copy contains directions to aid the pupil in his work. 
They worthily complete the set of freehand copies of the 
series. 
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Needlework Di 
M. Waite, N 
Schools, Bradford. 
Okeden and Welsh. 


This is perhaps the most useful and practical set of 
diagrams for cutting-out we have yet seen. Placed in the 
hands of pupil teachers or assistants, actual practice in 
cutting out paper patterns for almost every conceivable 
article of underclothing for males and females can be had 
without the assistance of ateacher. Mistresses who have 
too much upon their hands will save themselves time and 
worry by having the patterns at command when preparing 
work for their children at school. The diagrams contain 
28 patterns drawn to scale quarter size, Every part of 
nearly every article of dress is drawn, showing the greatest 
economy of material, while scales are given for the various 
sizes of articles most in use. 

The whole are placed in a strong cloth cover with elastic 
band, and are issued at a very reasonable price. No girls’ 
school should be without them. 


ms for Cutting-out. By 
lework Superintendent of Board 
London; Griffith, Farran, 


The Sovereign Reader. 
London: Blackie and Son, 


Every teacher who knows Mr. Henty’s books for boys 
(and who does not?) will be glad to become acquainted 
with the reading book for the, higher classes in schools, 
published under the above title. It is a book of some 
240 pages, and is composed entirely of scenes from the 
life and reign of Queen Victoria; hence its name. 
Simply stated it is a narrative of the reign of her Majesty, 
capitally written, without political bias, and brought up 
to the present year. No better history of the period for 
boys has been written, and the publishers by choice illus- 
trations, good type, and strong binding, have done their 
best to make up what must prove an acceptable history 
reader for the upper standards. Nearly 20 pages of the 
difficult words, with meanings ‘of the most uncommon 
phrases and words, add to its utility for teaching pur- 
poses. We have read the book with pleasure, and 
heartily commend it, 


By G, A, Henty, 


The Swiss Family Robinson. By Herr Johann 
Rudolf Wyss. Edited by Alfonzo Gardiner. 
John Heywood: Manchester and London. 


By judicious abridgment this popular story has been 
reduced to suitable limits for a school reading-book, and 
by the addition of illustrative foot-notes on the natural 
history of animals and plants referred to in the text, its 
interest and usefulness have been considerably increased. 
The text is remarkably well printed ; but the foot-notes are 
in very small type, aud contain a few obvious misprints, 
as ‘course’ for coarse, on page 105, ‘constictors’ for con- 
strictors, on page 188. Some of the wood-cuts are not 
quite as clear and pleasing as recent school-books have 
trained us to look for. At the end of the book we finda 
collection of verbal notes to explain the difficult or peculiar 
words and phrases used in the text, and lists of difficult 
words for spelling lessons. The pronunciation is indicated 
when it is irregular; but surely the 7 is sounded ee 
bade, though we notice its pronunciation is printed as 
fo-bdéd’, The book is bound in a substantial cloth cover. 


The Coming of the Flowers: A Floral Can- 


tata for Festival Occasions, 
Root. London: Curwen and Son. 


This little work calls for little comment or criticism. 
It is in Root’s usual style, melodious, easy, and bright ; 
and is specially suitable for flower services in Sunday 
schools. Two misprints in the 2nd bar, page 1, would 
mo most pianists who werg accompanying the work at 
sight. 

A special feature of all the works under review is the 
marking of changes of key in the Staff Notation. ‘This 
~s any the reading for all those who ‘ Sol-fa from the 

taff.’ ‘ 


By G, F. 





Composition Exercises. Standard VII, By T. 
Hudson. London: Griffith, Farran and Co, 


Twenty years’ experience in teaching composition has 
led us to the conclusion that ‘good models’ form one of 
the best aids to securing good results. The book contains 
709 compositions suitable for the Seventh Standard and 
young pupil teachers. It is also a key to the Composition 
Tests published by the same firm, the use of which we 
know to have been followed with the best of results. The 
compositions are concise, clear, and free from all extra- 
vagant expressions. We cannot give them any better 
praise than to say that they are models of the essays we 
should wish every pupil about to leave school to be able 
to write. 


The Graphic History of England. Part 2. 
By W. F, Baugust. London: Thomas Murby. 


This is one of a series of History Readers published 
under the above title. It embraces the period from 
Henry VII. to Victoria, The narrative is pleasantly told, 
and is illustrated by a number of specially executed and 
other illustrations, One of the pleasing features of the 
volume is the introduction of a number of ballads and 
poems by eminent writers, which are sure to be popular 
for recitation purposes, 

Upwards of 250 questions will provide ample material 
for test examinations. As the binding, paper, and type 
are all excellent, in addition to the good features alread 
mentioned, we are sure that the series will take a high 
rank among the historical readers now in use in our 
schools. 


School Life, and The Sons of Toil. Two 
Operettas for School use. The words by A, J. 
Foxwell; Music by T. M, Pattison, London : 
Curwen and Son. 


Both these O 
cution, and we 
teachers. 

Of the two, we prefer ‘School Life,’ the words being 
more musical, and the music more melodious, In schools 
where, with the help of teachers or friends, the four parts 
could be sung, this Operetta would be found to be easy, 
interesting, and effective. 

The ‘Sons of Toil’ is more prosaic in its character, 
but, on the other hand, it demands less from the chorus, 
and contains a mass of information likely to prove useful 
to performers and listeners. The work ‘deals with the 
life of artizans and workmen of various trades and callings.’ 
‘ The acting required is simple and slight.’ ‘One easily- 
arranged scene is all that is necessary in the way of 
scenery.’ The arrangement of the voice-parts renders this 
operetta available either for children or adults. 


Elementary Trigonometry. By the Rev. T. 
Roach, M.A, Clarendon Press, 


Mr. Roach, as a teacher of many years’ experience, 
knowing the value of numerous examples for practice, 
has indeed given us a splendid collection, and for such 
any one introducing this work into his school will be most 
grateful. 

Though the work itself is divided into twenty chapters, 
these chapters are often subdivided into three or more 
sections, at the end of which we find a collection of 
examples. These collections of examples are accordingly 
numbered or marked twice; first, with the number or 
the chapter, and, secondly, with the letter of the section. 
We know some teachers who dislike this double system 
of noting examples so intensely that they will not intro- 
duce into their school a book whose exercises are treated 
in this way. 

At the end of the work there are not only one hundred 
miscellaneous questions, but also several examination 
papers as set for the local examinations, the Woolwich 
Preliminaries, the Sandhurst Further, and for some Cam- 
bridge College Entrance Examinations, as well as others. 


rettas are excellent in design and exe- 
eartily commend them to the notice of 
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In the preface, the author promises us a more advanced 
work on the same subject, to which we look forward with 
interest. 

With the exception of the examples, of which we cannot 
speak too highly, we are sorry to say we can see very 
little in the book to recommend it. We only saw one 
proof that was new to us, and that struck us as long, but 
still we hailed it with pleasure. 

To our mind the great defect of the work is the absence 
of geometrical proofs with regard to some of the most 
important formulz, ¢.g., the relationship between the 
ratios of an angle to those of its half, and especially 
the important one of solving a triangle when two sides 
and the angle between them are given. We should have 
thought Mr. Roach must have seen some of these proofs 
asked for in many papers. Not very long ago we met (in 
quite an elementary paper) with the demand to prove 
geometrically cos 2% = cos*x — sin’x, which is perhaps 
as difficult to prove as any. 

As to the important matter of arrangement, except that 
we should introduce inverse notation far earlier, and use 
it constantly, we are much pleased. Problems are intro- 
duced at an early period, and the interest of the student 
is thus secured. 

Coming as the work does from the Clarendon Press, we 
need add nothing as to the clearness of the print, and 
general attractiveness of the volume. 


The Queen’s Jubilee. Dramatic Cantata for 
Elementary Schools. ©ompiled by James Hatch 
and Edmund Hatton. London: Curwen and 
Son. 


This is a very good selection of national and popular 
melodies, with interspersed readings and _ recitations. 
Being arranged for four voices with very important tenor 
and bass parts, and occasionally very high notes for the 
soprano, we cannot see how it could be adequately per- 
formed in ‘Elementary Schools,’ for which, it seems, the 
work is designed. 

Some of the pieces, as, for instance, Dr. Spark’s 
‘Cheer for all the Sons of Toil, would require quite an 
advanced choir for their effective performance. We 
could hardly advise the use of the work for elementary 
schools, but would heartily commend it to the attention of 
teachers of singing classes who are on the look-out for a 
popular and interesting Cantata. 

A misprint of C flat for C natural occurs on page 20, 
1st bar, 4th score. 


Cambridge Philological Society. Pronuncia- 
tion of Latin in the Augustan Period. 


Triibner and Co, 


This is a little pamphlet of eight pages as to what has 
been done by the above society in the matter of modern 
pronunciation of Latin. 

Our readers will remember that some 20 years ago a 
great effort was made in some of the schools, with more 
or less success, to change the pronunciation of Latin from 
what it had been in England since Elizabeth ordered the 
change from the old Italian method, an order given, we 
believe, to prevent the young English divines from 
conferring with those of the Continent. 

This change back to the older style was not, we 
know, approved of in either of our great Universities at 
the time, but now it seems that the teachers there are 
beginning to think that something ought to be done in 
the matter, and this society put itself into communication 
with lecturers and schoolmasters, with the result of the 
pamphlet before us. The changes, or rather the new 
pronunciations, are well explained. On those changes 
which were the least acceptable we notice that the society 
still insists—-¢.g., they say that uis, or vis as it used to be 
printed, ought to be pronounced wees, and that obicio is 
properly obyikio where the y is not a consonant, so that 


altogether there are practically five syllables in the word. | 


The letters j and v, they say, ought to entirely disappear, 





to which we shall certainly have a chorus of small lads 
and not a few schoolmasters demurring. We are glad to 
see that they insist on the importance of the difference of 
the pronunciation of similar syllables when long and 
short—e.g., Is (genitive singular) and is (dative and 
ablative plural). 

If alterations are to come they had far better come 
from the fountain heads of learning, as we may be sure 
that if this style be adopted at Oxford and Cambridge it 
is sure ere very long to work down to the humblest 
grammar school in the three kingdoms, and so produce a 
uniformity in the matter which we certainly have not now. 


Outlines of a History of the German Lan- 
guage. By H. A. Strong, M.A., LL.D., and 
Kuno Meyer, Ph.D. London: Swan, Sonnen- 
schein. 


This admirable little work is intended as an introduc- 
tion to Teutonic Philology, and will supply a want long 
felt by teachers of German who have to deal with the 
history of the German language. 

While this work is based principally on Schleicher’s 
Geschichte der deutschen Sprache, the most recent writers 
on Philology have supplied the compilers with copious 
illustrations. 

We are sorry we have not space to give a few of the 
deeply interesting observations which we have marked, 
but we must refer the student to the book itself where he 
will find explained and illustrated many very important 
principles of Philology. Chapter I. deals with ‘ Language 
in General’ Chapter II. treats of ‘ Zhe Language of a 
Nation as an expression Y its thought’ Chapter III. is 
on ‘ The Indo-European Languages.” Chapter IV. ‘On 
the Teutonic Languages.’ Chapter V. ‘ The eg: German 
Language.’ The Appendix, which speaks of ‘ Popular 
and Forgotten Etymologies’ of such words as Déienstag, 
Windhund, Wald-fisch, &c., will well repay perusal. 
Then follow well arranged and clearly printed tables. of 
declensions of nouns, adjectives, pronouns, and the con- 
jugation of verbs. 

The work will be warmly welcomed by all who wish to 
make themselves thoroughly acquainted with the history 
of the German language. 


An Explanatory Arithmetic. By G. Eastcott 
Spickernell. Simpkin, Marshall and Co. 


In these days, when a new Arithmetic is a matter of 
almost monthly occurrence, authors are almost compelled 
to find some new name for their work, unless one has 
made a name for himself as a teacher of the science. 
Though Mr. Spickernell ventures to call his volume an 
Explanatory Arithmetic, we cannot see that it is any more 
explanatory than the majority of those which pretend to 
be anything beyond a collection of examples for practice. 

We were glad to see a chapter headed Proportion, and 
on carefully reading it we were struck with the able way 
in which the author has answered any possible objection 
to finding the fourth term of a proportion by the old 
method as taught to our grandfathers ; at the same time 
he has a chapter on the Unitary Method, and by this 
method he teaches his readers to complete the imperfect 
ratio when it depends on more than one other ratio ; in 
other words, he practically does not teach Compound 
Proportion at all. In his unitary method he connects the 
corresponding terms with arrows, placing the head of the 
arrow over the term which is similar to the thing sought, 
and we can understand this assisting certain minds. 

We confess we were sadly disappointed in the short 
chapter on Practice, both as to the form recommended 
and even in one case theprinciple. In simple practice 
the value of the fraction of a unit is recommended to be 
found at the conclusion and added, and not included in 
every line of the working as we think it ought to be. 

The old methods called alligation and chain rule find a 








place in the work, and are fairly well done ; the metric 
' system of measurements, &c., being also well explained, 
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At the end of the volume there are no less than 800 
questions, which are admirably chosen. The answers to 
these questions, but not to the exercises which supplement 
each rule, are printed on sheets which are perforated, to 
enable the teacher to remove them, if he wish, from his 
pupils’ copies. 

In conclusion, we cannot say that the work strikes us 
particularly in any way—we know many better Arith- 
metics and many worse—but we have no doubt that 
any student conscientiously going through it line by line, 
and working all the examples, would get a very fair 
grasp of the subject. The print of the examples is small 
but very clear, that of the text being much larger. 


The Competitor’s ‘Vade Mecum.’ By James 
Turner. Edinburgh: John Menzies and Co. 


This is a little work of 140 pages, of which the first 57 
are devoted to sets of examples in Arithmetic and Men- 
suration, selected from examination papers principally 
set for the Civil Service, arranged according to subjects ; 
and the next 64 to entire papers, the remaining containing 
the answers. 

There are also added a few hints as to methods, time 
allowed, as well as some general formulz for the solution 
of problems. 

With the exception of some copies of papers to test the 
candidate’s accuracy, &c., in digesting returns into sum- 
maries, we do not notice anything original in the little 
work, but as the book is closely printed, there must be a 
considerable number of examples which the student and 
the teacher alike are always glad to get. 

There is nothing to indicate the source of the question, 
as so generally given now in works of this kind. 

Amongst the Arithmetic Papers at the end of the 
volume there are a few specimen papers on such subjects 
as Copying, Geography, English History, Book-keeping, 
and Indexing, which call for no remark. 


The Story of the Nations: The Moors in 
Spain. By Stanley Lane-Poole, B.A., M.R.A.S, 
T. Fisher Unwin. 


Again we have to congratulate Mr. Unwin on a most 
successful addition to his interesting Series. 

This portion of the ‘Story’ could not have been assigned 
to more suitable hands, as perhaps Mr. Lane-Poole is 
better versed in the habits and history of the Moham- 
medan world than any living English writer. 

In his interesting preface, the writer tells us the 
sources of his work, all of which, with the exception of 
Washington Irving’s Conquest of Granada, are books 
written in a foreign tongue, some of them being trans- 
fations of Arabic historians. 

The first chapter is headed ‘The Last of the Goths,’ 
but its first sentence alludes to the conquests of Alexander 
the Great, and these 22 pages, though covering some 
hundreds of years, are some of the. best written in the 
book ; they conclude with the victory of the Guadalete. 
After this we have the further successes of Tarik de- 
scribed, and the jealousy of Misa, with many romantic 
episodes, such as Theodemir manning the walls of Murcia 
with humanity of the gentler sex. We have too here an 
allusion to the decisive battle of Tours, which saved 
Western Europe and may be England itself, according to 
our author, from Mohammedan rule; and this is fol- 
lowed by a short account of the failure of Charlemagne 
to subjugate Andalusia. 

At the beginning of the chapter which is headed ‘The 
Great Khatif, we have a sort of an apology from the 
author, to the intent that hitherto he has had rather to 
recount the heroic doings of nations than of individuals, 
about which the interest, being divided, can never be so 
intense. He now, howevér, gives us a chapter where all 
the interest circles round an individual. The author well 
says ‘A great king is the result of a great need,’ and 
sorely indeed did the conflicting clans of Moorish Spain 
want a king at this time. He came in the person of 





Abd-er-Rahmin III., a grandson of Abdallah, who 
ascended the throne at the early age of 21. We should 
like, had we space, to quote much of this chapter, the 
facts being so vividly portrayed and the philosophical 
deductions so true and valuable ; but we must hurry on. 

Two chapters are devoted to descriptions of the material 
relics of these interesting times—-one to Cordova, and the 
other to the Alhambra—in these the author is no less 
happy than in his accounts of campaigns an d heroes. 

The book is illustrated with several drawings of archi- 
tectural gems and beautiful relics, with a few pictures of 
places, and at the end there is a carefully prepared index. 

In conclusion, we can only say that we are looking 
forward with considerable interest to the issue of the other 
volume promised us from the same source. 


A School German Grammar. By H. E. Eve, 
M.A, David Nutt. 


Among the many useful features of the above work may 
be noticed the following :— 

The cognate verbal-nouns printed with the so-called 
irregular verbs are useful as suggesting, now an Umlaut 
(vowel-modification), now a tense, and again obsolete 
verbal forms, 

Appendix II. is very valuable as an aid to German 
composition, since it gives the case-government of the 
verbs and adjectives. 

That difficult portion of German grammar—the verbal 
prefixes—is here treated at considerable length and with 
great clearness of illustration. 

The translation of the German sentences in the body 
of the grammar is given at the end of the book, and may 
be used, as in Whitney’s German Grammar, for re- 
translation into German. 

Light is constantly thrown on difficult German construc- 
tions by reference to similar constructions in other 
languages, a mode of treatment which is full of interest 
for the student and tends to raise the study of German. 

A complete index is not the least valuable part of this 
work, 

We have carefully compared this Grammar with the 
best German Grammars, and we have no hesitation in 
saying that for lucidity of arrangement, quantity of 
matter, and general excellence, it surpasses every other 
German Grammar with which we have compared it. 

We should like to add that those who do not study 
German deliberately cut themselves off from the perusal 
of the best works of modern times and from the best 
training, outside Latin and Greek, in the study of their 
own English tongue. 


Analysis Tables for Chemical Students. By 
R. L. Taylor. Sampson, Low, Marston '& Co., 
Fleet Street. 


These are tables drawn up by Mr. Taylor who is the 
teacher of chemistry and physics in the central higher grade 
Board School, Manchester. They are intended for the 
advanced stage of the Science and Art department 
examinations in practical inorganic chemistry and the 
elementary and advanced stages of practical organic 
chemistry. For the convenience of students who are 
studying both organic and inorganic chemistry it may be 
well to have tables relating to both branches of the subject 
between the same covers. It is a small book of 44 pp. 
The tables are of the usual kind. The account of the re- 
actions of the individual metals is not very full, nor are 
—— expressing the changes involved supplied. 
These could not be expected in all cases, but they might 
have been given here and there, In our opinion the book 
would have been much more valuable if a few exercises 
had been added. It is possible that the author proposed 
to himself to cut the information down to the minimum ; 
to give nothing that is not absolutely necessary. This is a 
useful object and he may be said to have accomplished 
his task very creditably. It is a cheap and useful text book. 
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() Geography Made Easy, london: Relle, | @hp ‘Bracticul Teacher’ Sale and Exchange 
Column. 


(2) History Made Easy. London: Reeves and Owing to numerous requests, we have been induced to start this 
Turner, By John Gibson, M.A. Exchange Column for the benefit of our readers, We shall be 
These books are said to be on a new principle, but we | 60d # insert announcements relating to the ‘ Sale or Exchange’ 
have difficulty in seeing what the principle is. In the | ¢f books, ete, at the rate of ONE PENNY PER LINE, prepaid, 
geography the descriptions are as short as possible, and the 
pages are crowded with proper names. Of many countries 
the information is meagre in the extreme, while of Austria hee : 7 gt thay IV 
it says that eleven provinces are still within the limits of a Key = 343 va —_ Eat 5 El oe 
Germany. We cannot conceive how any person can think go + tg gran ony Elece’s ‘Abedion.” fe ries ‘Russell, 
that geography is made easy by this work. 76, Middleton Road, Dalston, E. on en : 


‘ History made Easy’ consists of a series of short notes Carriage paid.—The following 8 novels equal to new, cost 
of the different reigns, consecutive but often disconnected, | 3s, 6d. each. Will guarantee each book as being creditable to an 
the most important period, from 1714 to 1887, occupying | bookshelf and will take back if purchaser is not satisfied with 
only twenty-two pages, the fifty years of Queen Victoria’s | condition of book. ‘Thackeray’s ‘Vanity Fair’ (2 volumes) and 
reign being dismissed in three pages. ‘Hoggarty Diamond;’ Lytton’s (Knebworth edition) ‘ Night and 

Morning;’ ‘The Caxtons;’ ‘ Alice ;’ ‘ Harold;’ — Verne’s 

b P ‘ Voyage round the World ;’ Dr. Carpenter’s ‘ Health at School,’ 

Preliminary Army Examination Made Easy. | 1s.; ‘Ouida’s ‘ Moths,’ 5s., will sell lot for 14s. od.—Nemo, The 
By John Gibson, M.A. London: E, Stanford. Beck, Lamplugh, Cockermouth. 


This is a little book of fifty pages intended asa guide For Sale.—Singleton’s ‘Notes of Lessons,’ 2nd series, 3s. 6d, 
to self-preparation for the above examination. It contains | (®¢W) ;_Mason’s ‘Grammar,’ 3s. 6d. (new); 5 Nos. ‘Our Earth 
a few simple directions as to methods of study, and a = ns ant er s (new); oe mao oe 10s. (new), 
detailed time table for preparation of subjects extending at offers ?—Apply, T. C., 18, Frog Island, Leicester. 
over twelve weeks or fortnights, according to the state of Wanted. —Abbott’s Shakespearian Grammar.—W, Chapman, 
preparedness beforehand. About forty test papers of six | Browsholme, Clitheroe, Lancs. 





For Sale.—C. Smith’s ‘Algebra’ (new) 2s. 6d.; ‘French 





questions each are added, It will be a useful volume Virtue’s Illustrated Bible in 6s, parts, as good as new, to be 
to those who cannot from any cause procure the aid of a | sold, No reasonable offer refused. Apply A, No. 4, Pilgrim 
teacher. Street, E.C, 





EYRE AND SPOTTISWOODE, 


THE QUEEN'S PRINTERS. 


THREE MOST SUCCESSFUL BOOKS. 








*THE QUEEN'S PRINTERS’ ‘THE VARIORUM *‘ BARRY’S 
+ |TEACHER’S PRAYER-BOOK: 
TEACHERS’ BIBLE.’ TEACHER +) BIBLE. By Dr. BARRY, Eihen of Sydney and Sieaes 
ustralia. 
The ORIGINAL, With Foot Notes Pree Desk nd Hess eerie Aeweshnn 
FULLEST n pacar ew nar 
: CHEYNE, CLARKE, DRIVER; Sere se (oithout fe 38. 6d. 
And BEST.) GOODWIN, and SANDAY, | Pislecand Oley)» at 
ELEVEN SIZES, from 38. From ys. 6d. vetithed fos hee Sony A most fitted and best 








The Sale of the above Books is so large, that Reprints are constantly being required. 


Just Ready. An Edition upon Thin India Paper. 


VARIORUM TEACHER’S BIBLE. 


Nonpareil 8vo. (7% x 54 x 1 inches) 1a50 pages. 


Tue VARIORUM Norés serve as AN INDEX TO THE REVISERS’ CHANGES in both Testaments, and for practical use combine 
: a Revised with the Authorised Version, 

> Gives, as nearly as possible, a correct idea of the meaning of the original text.’—Saturday Review. 

te Chen eatnetee give the sense” of hundreds of passages more or less obscure, and save time and labour in referring to commentaries.’ 
Printed upon India paper of the finest texture, reducing the bulk of the volume, so that the 450 additional comprisin, 

the ‘ Aids to Bible Students,’ are included within the dimensions of a book no thicker than an ped ah Reference Bible. — 

,__ The original ‘ VariontuM TEACHER’s Brie’ is most highly prized by those who use it. Where the well-known ‘ Revised 

Version’ makes such references as ‘Some ancient authorities read,’ these ancient authorities are named in the above work. 

- bb ab appeal ¥ a. * “¥ pe fag gender, whose a difficulties they endeavour to meet, and to the special or 
essional student, who will find, it i i tame i iti 

[echediies than te chiaaiuan teen BA oped, particularly in the Old Tes nt, a more careful selection of critical data and 


Prices of the New India Paper Edition—from 138. 6d. to 38s. 


EYRE AND SPOTTISWOODE, GREAT NEW STREET, FETTER LANE, LONDON, E.0. 
RETAIL OF ALL BOOKSELLERS. 
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~ JARROLDS’ TEACHERS’ 


AND 


PUPIL TEACHERS’ SERIES. 


Adopted in most of the Training Colleges and Educational /natitutes. 


NEW BOOK. : 
TEACHING OF AND TESTING IN MENTAL ARITHMETIC. 
Crown 8vo, cloth, 170 pages, Illustrated. Price as. 6d. 
‘The most practical and suggestive work with which we are acquainted.’ 
Teacher's Aid. 
By E. J. GLADMAN, B.A., B.Sc. (Lond.) 
School Work. In Two Volumes, crown 8vo, 4s. each ; or in One Volume, 
complete, 78. 6d. 
School Method. Notes and Hints from Lectures delivered at the 
Borough Road Training College, London, Crown 8vo, cloth, 2s. 6d. 

‘This volume will be long valued as a text-book of practical hints and 
notes. The notes on lessons and on examinations are admirable. It isa 
book for every - teacher, and for many an instructor of youths besides.’ 
—School Board Chronicle, 

‘Few men are mofe competent to give counsel on school method, and 
Mr. Gladman has done well in publishing this book. Matter and style are 
alike good. The book is comprehensive and well arranged. r. Gladman 
knows what to aim at, and how to proceed, and takes care to let the reader 
know too. It will prove a boon to those who are seeking to train them- 
selves, and will be of great use to students and pupil teachers.’— 
Educational Record. 

Appropriate and Varied Occupations for Infants. 
Infant Class Teachers. Adopted b 








Important for 
y the London School rd. 114 
Lessons, 146 pages, 217 Illustrations. Crown 8vo, cloth, 3s 
Occupations and Occupation Games. A Sequel to ‘Appropriate 
and Varied Occupations.” 293 Illustrations. Crown 8vo, cloth, 38. 
Notes of Lessons. Crown 8vo, cloth. 
First Serizs.—For Infant Classes and First Standards. as, 6d. 
Seconp Seriss.—For the Upper Standards. 4s. 6d. 
The Two Series in One Volume, loth, s. 6d. 
Notes of Lessons on English Grammar. For the use of Teachers in 
Elementary Schools. Crown 8vo, cloth, 2s. 6d. 
Practical Helps for Infants’ Teachers. 139 pages. 


Crown 8vo, cloth, 3s. 
The Hendy Book of Object Lessons. From a Teacher's Note Book. 
By J. Watxer. In Two Series, Crown 8vo, cloth, 2s. 6d. each. 
First Sertes.~-Containing the Animal Kingdom—The Vegetable 
Kingdom—The Mineral heey laneous, 
Seconp Series. — Containing ysiology — Physical Geography — 
Manufactures—Miscellaneous. 
The Two Series in One Vol., 4s. 6d.; Ditto, Interleaved with Ruled 
Paper, 6s. 6d. 


London: JARROLD & SONS, 3, Paternoster Buildings, 


WHITTAKER & CO.'S NEW & EDUCATIONAL WORKS. 


Progressive German Examination Course. In Three Parts. 
By F. Lance, Pu.D., Professor, R.M.A., Woolwich, Examiner in 
German to the College of Preceptors. Comprising the Elements of 
German Grammar, a Historical Sketch of the Teutonic Languages, 
English and German Correspondence, Materials for Translation, 
Dictation, Extempore Conversation, and complete Vocabularies. 
I. ELemMeNnTARY Covurse. ‘Cloth, 2s.—II. Inrermepiate Course. 
pseasty ee Apvancep Course. Second Revised Edition. 

oth, 1s. 


The Public Examination French Reader, With a Vocabulary 
to every extract. Suitable for all Students who are preparing for a 
French Examination. By A, M. Bowsr, F.R.G.S. Some time Master 
in University College School, &c. [Nearly ready. 

FRENCH. 

Bossut's French Word Beok one ove oss deo ose 38> 
m French Phrase Book ... tse aed one - & 

Delille’s New Graduated French Course— 

The Beginner’s Own French Beok, 23. Key ... os 28. 
Easy French Poetry for inners ... ooo + 28, 
French Grammar, s5s.6d. Key...  .. a» ose Qe 
Repertoire des Prosateurs oe bee oo 0 Olt és. 
Modeles de Poesic .., ee ee we 68, 
Manuel Etymologique 3 ..Q 9 os sus » 28, 
A Synoptical Table of French Verbs 

French Classics, with English Notes— 

Fenelon, Aventures de Telemaque. Dy C. J. Detiteie 
Voltaire, Charlies XI, By L. Dixey .. oie ee ost 
Saintine, Picelola, By Dr. Dusvc ... one oe eve 
Lafontaine, Select Fables, By F. Gasc_... bee oso 


94 Illustrations. 








See fF B 


i GERMAN. 
Flugel’s Complete Dictionary of the German and 
English Languages. 2 Vols. 8vo, £1 1s. Abridged, royal 18mo. 6s. 
German Cl cs, with English Notes— 
German Ballads, from Uhland, Goethe, and Schiller. By 
C. Biecerscp ... eee ase oes ove ese o0e ons 3 
Goethe's Hermann und Dorothea, By E. Bei. and 
Schiller’s Maid of Orleans, By Dr. Wachee «. 
———Maria Stuart, By V. Kastner .. =. 
——Walienstein. By Dr. A. Buchnem 
or, ina Parts, éach «.. vr eee ose oe see oe 08. 
Modern German Authors, with Introduction and English Notes 
Ht Meister im, By F.LANGR 4.0 uss 
Heyse, ms y A. A. MACDONALL ... 
Aue Auf 


. tee oo 28. 
ache,—Roquette, Gefrorene 
A. . M eee ~~ eee . 
Moser, Ber bibilothekan. i o 
Ebers, Eine 


F. Lance aq aus sO. 
Fre) tag, Die 


5 0 (en ® 
Complete ss. ;° 


18. 


» By F. Store peo aes bie on 28. 
pes Meten, By F. LANGE. = stat Oe 
VHITTAKER & CO.'S Cat st Of Educational Works, and 
cdi Pulteatoon ee ane me 
2, WHITE HART STREET, PATERNOSTER SQUARE, E.C, 


6d. 





MESSRS. LONGMANS & CO.’ NEW BOOKS. 
WORKS BY JAMES SULLY, M.A., 


Examiner for the Moral Science Tripos in the Univ. of Cambridge, 
Examiner in Philosophy in the Victoria University, late Examiner in 
Mental and Moral Science in the University of London. 


OUTLINES OF PSYCHOLOGY. 


Witn SPECIAL REFERENCE ro tus THEORY or EDUCATION, 
Third Edition, 8vo. 128. 6d. 





THE 


TEACHER'S HANDBOOK OF PSYCHOLOGY. 


On tus Basis or ‘OUTLINES or PSYCHOLOGY.’ 
Second Edition. 6s. Od. 


Crown Sve. 


EDUCATIONAL ENDS; or, the Ideal of Personal 
Development. By SoruiA BRYANT, D.Sc, Lond., 
Mathematical Mistress in the North London Collegiate 
School for Girls. Crown 8vo. 6s. 


A SHORT INTRODUCTION TO THE STUDY OF 
LOGIO. By Laurence JOHNSTONE. With Examina- 
tion Questions. Crown 8vo. 2s, 6d. 

*,* This book, which is published with the Imprimatur of 

Cardinal Manning, is strictly Thomistic in its teaching. 


ELECTRICITY FOR PUBLIO SCHOOLS AND 
COLLEGES. With numerous Questions and Examples 
with Answers, and 294 Illustrations and Diagrams. By 
W. Larben, M.A., Author of ‘ A School Course in Heat,’ 
in use at Rugby, Clifton, Cheltenham, Bedford, Birming- 
ham, King’s College, London, and in other Schools and 
Colleges. Crown 8vo, 


FIRST STEPS IN GEOMETRY : a Series of Hints for 
the Solution of Geometrical Problems, with Notes on 
Euclid, useful Working Propositions, and many Examples. 
By RicHarp A, Proctor. Feap. 8vo, 3s, 6d. 


EASY LESSONS ON THE DIFFERENTIAL CAL- 
CULUS : indicating from the outset the Utility of the 
Processes called Differentiation and Integration. By 
Ricuarp A, Proctor. Feap. 8vo, 2s. 6d, 


LONGMANS’ SHILLING GEOGRAPHY. 


With 45 
Maps and 9 Diagrams. Crown 8vo, 18,, cloth, 





London: LONGMANS, GREEN, & CO. 


Fost Svo. Strongly bound. Price 7% 
CARE Y’sS 


“ GRADUS AD PARNASSUM.” 


With the English Meanings. Recently Revised, Corrected, 
and Augmented by a member of the University of Cambridge, 





London: Published by the Stationers’ Company, 
Stationers’ Hall, Ludgate Hill, 








TUITION BY CORRESPONDENCE. 


GCHOLARSHIF, CERTIFICATE.—London : Trained 


Master and Mistress ‘Coach’ for above, and Teachers 
cannot possibly have a better means of preparation. Terms 
en, Cones attention, Master, 4, Leonard Terrace, Har- 
lesden, N.W. 
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THE SCHOLASTIC SEWING MACHINE CO. 


Highest and only Award, GOLD MEDAL, obtained at the Inventions Exhibition, 1885. 


Ws have great pleasure in offering to Fellow-Teachers a S £4 ¢ HAND LOCKSTITCH MACHINE, a First-Class Maker, for 
£2 10s, cash, or £3 on hire, carriage paid, repayable by Eight Monthly Instalments of 38. 6d. each, or Three Payments of 21 each. 

This Machine is benutifely finished and ornamented in and possesses the latest apeeremnente to the present time. It has the Patent 
Shuttle and Spool Winder, which enables the person to wind the bobbins without the Machine being set in motion. It ean be used for all sorts of 
Family Sewing, on any material, from Fine Muslin to Woollen Cloths. It will Hem, Tuck, Braid, ilt, &c. The following extras are given free 
with each Machine :—Six bobbins, six needles, double hemmer, braider, quilter, two screw-drivers, oil can and oil straight, guide, thumb screw, and 
illustrated instruction book. This Machine is well made, and most complete in itself; and, in order that Teachers may thoroughly test its abilities, we 
purpose sending every one of them on Fourteen Days’ Free Trial, and if satisfactory, we wish it to be perfectly understood that the cash or an instalment 
= be 4 of the fourteen days’ free trial. If not satisfactory it can be returned, and we will pay the carriage both ways, and no charge 
whatever wi , 

It is earnestly requested that when Teachers are sending for a Machine they will write their full name and address distinctly, stating the 
nearest railway stallion, as this will prevent unnecessary delay. 








50° . 
CASH. MORON HIRE. 


Carriage Paid. game yeumer =e Carriage Paid. 


E MACHINE NOW OFFERED. 


ABSTRACT OF TESTIMONIALS. 
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Particulars, Testimonials, and Mlustrated Lists from the MANAGER, 2, AVENUE ROAD, BOW, LONDON, E. 











MADE WITH BOILING WATER. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK, 








MURBY’S IMPERIAL COPY BOOKS. 


fiche : : 
| ‘EXCELLENT.’ pany te om | ‘ UNEXCELLED.’ | 


Schools. 














17 NUMBERS, PRICE .ed. EACH. 


x. Half Text. si. Longe end Small. 9 Small Hand. 
2. Half Text. 6. S Hand. 10. Small Hand. 
Half Text. 64. Double Small. 11. Small Hand, 


Bi Lange and 4 Text. . Small Hand. 12. Small Hand. 
4 Half Text. f°: Three Hands. 12}. Ladies’ Hand. 


Drawing Material Department, | 2S 


The Student’s Set of Ten Solid Pearwood a — — 
Figures in Dove-tailed Sliding-lid Box. | 


ME PRS PIANOS 


Hollow Light wood Figures, with Stand, 
Complete in Case. 
Price, 42s.; in Polished Case, 45s. 


CaraLocues Sent FREE ON APPLICATION, 
Great New Street, London, E.C. LatitS 


14DE87. 
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